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ABSTRACT  (Continued) 


air  cushion  launch  platform.  Performance/cost  trade  study  factors  in¬ 
vestigated  were  complexity,  fuel  requirements,  adverse  weather  capability, 
ground  equipment  and  facility  requirements,  survivabil ity/vulnerabil ity, 
reliability  and  maintainability,  and  system  acquisition  and  life  cycle 
costs.  Results  of  the  study  indicated  that  an  air  cushion  system  is  a 
feasible  means  of  recovery  of  an  RPV  such  as  the  Boeing  and  Rockwell  ARPV 
concepts.  An  air  bag  skid  with  an  arrestor  system  is  a  feasible  approach 
when  minimum  field  length  is  a  major  design  factor.  Integrated  air 
cushion  systems  for  launch  and  recovery  are  greatly  affected  by  engine 
characteristics.  In  each  case,  the  launch  and  recovery  systems  are 
shown  to  be  an  integral  part  of  the  total  vehicle  design  and  stronqly 
influences  the  airframe  design. 


FOREWORD 


This  report  describes  research  work  performed  by  The  Boeing  Company, 
Boeing  Military  Airplane  Development,  Seattle,  Washington,  for  the  Air 
Force  Flight  Dynamics  Laboratory,  Air  Force  Wright  Aeronautical 
Laboratories,  Wr ight-Patterson  Air  Force  Base,  Ohio.  The  program  was 
funded  by  the  Laboratory  Director's  Fund  under  Contract  F33615-73-C-3404, 
Project  3402.  Project  engineers  for  the  contract  were  Peters  Ske'e  and 
Lt.  David  L.  Fischer,  AFFDl/FEM.  This  research  work  is  oart  of  an  effort 
to  obtain  new  launch  and  recovery  concepts  for  improving  the  effective¬ 
ness  of  remotely  piloted  vehicles.  This  report  is  in  two  volumes: 

I  Analysis,  Preliminary  Design  and  Perf ormance/Cost  Trade  Studies 

II  Co<n>uter  Program  Listings 


The  work  reported  herein  was  performed  durinq  the  period  15  March  19'3  to 
15  March  1979,  and  the  report  was  Submitted  16  April  '.979. 


kinod  K.  Raipaul  served  as  the  proqrjm  manage-*.  Poqe-  F.  Vurczyk  was 
principal  investigator  for  the  technical  work,  assisted  by  Steven  J. 
Baumgartner  and  James  G.  Brister.  Other  members  of  the  3oeinq  Military 
Airplane  Development  assisting  in  this  investigation  Included  Daniel 
Tracy,  Phil  Gotlieb,  peter  Milns,  Ralph  Rankin,  John  Munnis,  Robert 
3ro**n,  Richard  Newton,  Theresa  Gnaqy  and  Jeanne  Owens. 


SUMMARY 


The  purpose  of  this  volume  Is  to  provide  listings  of  the  EASY  ACIS 
programs  that  were  developed  and  used  In  the  simulation  studies  of  the 
various  RPV  launch  and  recovery  concepts. 
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SECTION  I 
INTRODUCTION 


Current  concepts  of  warfare  call  for  remotely  piloted  vehicles  (RPV)  to 
perform  certain  high  risk  missions  that  have,  in  the  past,  been  performed 
by  piloted  aircraft.  The  capabilities  of  these  vehicles  in  conventional 
warfare  have  been  demonstrated  in  Southeast  Asia  and  the  Middle  East.  As 
a  result  of  this  demonstrated  capability  and  of  conceptual  studies  that 
have  been  done,  ground  based  RPV  systems  are  being  considered  as  part  of 
an  overall  defense  capability.  The  role  of  the  RPV  includes  weapons 
delivery,  reconnaissance,  and  electronic  countermeasures. 

Studies  of  RPVs  in  these  multimission  roles  by  The  Boeing  Company  and 
Rockwell  International  under  contracts  sponsored  by  the  USAF  Aeronautical 
Systems  Division  RPV  $P0  (References  1  and  2,  Vol.  I  of  this  report) 
developed  potential  configurations  for  an  advanced  RPV  system  IARPV).  In 
this  program,  many  system  configurations  were  investigated  in  terms  of 
mission  requirements  and  life  cycle  cost.  Because  of  the  multimiss^on 
requirement,  subjective  weight  factors  given  to  various  performance 
factors,  and  the  degree  to  which  site  preparation,  logistics,  and 
vulnerability  were  considered,  widely  differing  systems  were  presented  by 
the  two  contractors. 

Boeing  studies  conducted  under  the  ARPV  contract  ( F 3 36 1 5 - 75-C -05 16 ) 
resulted  In  the  proposal  to  use  an  air  bag  skid  recovery  system  in 
conjunction  with  a  ground  based  arrestor  cable  device  (Reference  1). 
Similarly,  studies  conducted  by  Rockwell  on  a  RPV  for  the  same 
multimission  role  (Contract  F 336 1 5 - 75 -C -05 18 )  evolved  a  conventional 
tricycle  type  landing  system,  also  used  In  conjunction  with  a  ground 
based  arrestor  cable  Installation  for  recovery.  These  systems  are  shown 
In  Figures  1  and  2,  Vol.  I  of  this  report. 

Meanwhile,  the  technology  of  air  cushion  vehicles  has  been  advancing  at  a 
high  rate  in  the  past  ten  years  and  has  been  studied  as  a  launch  and 
recovery  concept  for  RPVs  as  well  as  for  piloted  aircraft.  Prototype  air 
cushion  systems  have  been  built  and  tested  for  the  Australian  target 
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drone,  the  Jindivik,  and  for  the  XC-3A  DeHavilland  3uffalo,  a  medium  sue 
'■10,000  pound  qross  -eight)  turboprop  transport. 

The  launch  and  recovery  systems  selected  in  the  ARPV  studies  -ere  based 
on  limited  trade  studies  and  analyses.  The  dynamics  of  recovery  systems 
and  their  deployment  -ere  not  investigated. 

In  the  3oeing  ARPV  Trade  Study  Document  (Reference  1,  Vol.  I  of  this 
'•eport'  it  -as  noted  that  while  the  tail  hook/arrestor  cable  and  air  skid 
system  '•epresented  an  attractive  low  life  cycle  cost  concept,  further 
investigation  of  the  air  vehicle/recovery  system  dynamics  would  be 
required  to  fully  validate  the  concept. 

Since  the  effectiveness  of  RPVs  in  performinq  its  missions  depends,  in 
part,  on  the  launch  and  recovery  techniques  employed,  a  second  look  at 
the  factors  that  determine  the  rank  of  these  various  systems  on  the  ARPV 
is  appropriate. 

1.  OBJECTIVE 

Establishing  the  effectiveness  of  these  launch  and  recovery  systems 
was  the  objective  of  this  study.  Specifically,  the  objective  was  to 
perform  dynamic  analysis,  design  and  cost  and  performance  trade  studies 
of  two  launch  systems  and  three  recovery  systems  'or  RPVs.  "wo  generic 
launch  and/or  recovery  system  types  were  considered.  These  -ere  the 
various  air  cushion  systems  and  the  inflatab’e  air  bag  skid  concept.  The 
launch  systems  include  the  integrated  air  cushion  system  ( I ACS )  which  is 
used  for  both  launch  and  recovery,  and  the  air  cushion  launch  platform 
(ACLP).  The  recovery  systems  include  the  air  bag  skid  systems  (ABSS), 
the  air  cushion  recovery  system  (ACRS1,  and  the  T ACS . 

Recovery  of  the  3oeinq  ARPV  concept  was  analyzed  with  the  ABSS  and  the 
ACRS.  The  Rockwell  ARPV  concept  was  evaluated  for  launch  and/or  recovery 
with  the  IACS,  ACLP,  ABSS  and  ACRS.  The  Rockwell  vehicle  concept  with 
conventional  landing  gear  was  used  as  a  baseline  in  cost  and  performance 
trade  studies  of  the  different  systems  that  were  analyzed. 
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Dynamic  simulation  of  the  vehicles  with  the  various  launch  and  recovery 
concepts  was  made  using  the  EASY  Dynamic  Analysis  Program  described  In 
Reference  3,  Vol.  I.  The  Basic  EASY  program  was  developed  by  Boeing 
under  Air  Force  contract  F33615-74-C-3041  to  provide  a  means  of  modeling 
and  analyzing  aircraft  environmental  control  systems.  The  EASY  program 
is  a  general  purpose  program  for  the  linear  and  nonlinear  analysis  of 
system  dynamics  using  classical  techniques.  Through  a  series  of  Air 
Force  funded  contracts.  It  has  been  expanded  to  model  a  variety  of 
systems.  Including  envl ronmental  control  systems,  aircraft  flight 
controls  and  dynamics,  space  vehicle  dynamics,  electrical  power 
generation,  rapid  transit  vehicles  as  well  as  air  cushion  landing 
systems.  The  program  Is  user  oriented  and  allows  the  generation  of  new 
systems  by  calling  a  variety  of  components  from  the  user  library.  The 
special  component  library  developed  for  the  simulation  of  Air  Cushion 
Landing  and  Takeoff  Systems  under  contract  F 3 36 15-77-C- 3054  includes  a 
rigid  six  degree-of-  freedom  airframe  which  can  be  perturbed  with  all 
normal  aerodynamic  forces  and  moments.  The  library  Includes  a  wind  gust 
model,  engine,  terrain  and  an  aircraft  flight  and  ground  controller. 
Components  for  the  simulation  of  a  simple  aerodynamic  control  surface 
system  are  also  Included.  The  air  cushion  library  components  include  the 
fol lowing: 

o  Ducts 

o  Flow  spl its 

o  Merges 

o  Valves 

o  Centrifugal  Fan 

o  Axial  Fan 

o  Ejector 

o  Inelastic  Trunk  and  Air  Cushion 

o  Air  Bag  Skid 

o  Elastic  Trunk  and  Air  Cushion 

An  arresting  system  including  a  hook,  cable  and  water  twister  component 
Is  also  available  from  the  component  library.  The  user  can  generate 
additional  components  by  writing  a  Fortran  subroutine.  Program  -esponse 
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to  execution  commands  include: 

o  Steady  State  Analysis  (Single  Point  or  Scan! 
o  Time  History  Simulation  (Linear  or  Nonlinear! 
o  Linear  Analysis 

o  Stabi 1 ity  Matrix 

o  Eigenvalues 

o  Stabi 1 i ty  Margin 

o  9ode,  Nyquist,  and  Nichols  plots 

2.  3ACKGR0UND 

The  Air  3ag  Skid  System  is  a  '•ecovery  concept  wh  ch  employs  two 
parallel  inflatable  membranes  or  sags  along  the  underside  of  the  fuselage 
to  apsorb  the  aircraft  vertical  component  of  kinetic  energy,  and  to 
provide  support  during  landing  slideout  and  arrestment .  The  skids  are 
stowed  in  a  col'aosed  stat*  against  'he  fuselage  durinq  flight,  and  have 
nard  smooth  covers  —  doors  to  reduce  aerodynamic  drag  and  to  protect  the 
skid  bag  materia1.  Durinq  landing  approach,  a  control  signal  activates  a 
cold  gas  generator  which  causes  the  covers  or  doors  to  open  and  the  skids 
to  inflate.  The  covers/doors  may  drop  off  or  mav  be  retained  to  provide 
a  wider  upper  surface  'or  the  skids  to  '■eact  agamst  for  additional 
stiffness  or  roll  stability.  Each  sk'd  has  a  relief  valve  to  limit  peak 
loads  and  provide  damping  upon  ‘anding  impact,  ’he  airframe  has  a  tail 
hook  to  “ngage  a  cable  arresting  devic®  ’nst.al'ed  in  the  landing  area.  A 
rather  precise  guidanco/contrpl  svstem  is  ’•nquired  in  order  to  ensure 
hook  engagement.  An  overrun  barker  s  installed  at  the  ^nd  of  the 
recovery  area  to  provide  for  missed  r  failed  cables.  Tow  away  'or 
turnaround  's  accomplished  by  attaching  wheels  to  nard  points  designed 
for  that  purpose. 

'he  skids  can  be  designed  as  prepacked  modules  attached  to  and  ■•emoved 
from  the  fuselage  by  quick  disconnect  devices  to  facilitate  vehicle 
turnaround  time,  'he  co'd  gas  generator  can  be  sized  to  accommodate  some 
bag  'eakaqe  from  damage  which  may  be  incurred  insight  (battle  damage  or 
during  recove*-/. 
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The  Air  Cushion  Recovery  System  employs  an  air  cushion  designed 
specifically  for  landing  impact  and  slideout.  The  cushion  is  stowed 
against  the  fuselage,  with  hard  covers  or  doors  to  reduce  drag  and 
protect  the  cushion.  The  doors  may  be  used  to  provide  a  larger  cushion 
base  or  to  increase  roll  stiffness.  The  trunk  is  usually  inflated  by 
diverting  air  from  the  compressor  section  of  the  thrust  engine.  The 
forward  one-third  of  the  trunk  length  has  nozzles  or  holes  wh(ch  serve  to 
provide  lubricity  in  that  area,  alleviating  a  “plowing  in"  tendency.  The 
trunk  contact  area  Is  covered  with  an  abrasion  resistant,  high  friction 
material  to  provide  drag  to  halt  the  vehicle.  Relief  valves  to  reduce 
impact  loads  may  be  employed.  The  aircraft  is  towed  away  f  r  turnaround 
by  a  vehicle  with  an  air  supply  for  both  the  trunk  and  cushion  cavity. 

No  external  arresting  system  is  required  although  one  may  be  employed  to 
reduce  the  required  field  length.  A  final  crash  barrier  may  be  installed 
for  safety  reasons. 

The  Integrated  Air  Cushion  System  is  one  that  provides  an  air  cushion  for 
both  the  takeoff  and  landing  phases  of  the  aircraft  mission.  There  are 
two  variations,  the  one  trunk  concept  and  the  two  trunk  concept. 

The  One  Trunk  Concept  employs  a  single  trunk  of  elastic  on  inelastic 
material,  to  provide  both  the  takeoff  and  landing  functions.  Upon 
rotation,  the  trunk  retracts  against  the  fuselage  in  the  case  of  the 
elastic  trunk,  or  is  retracted  into  tie  fuselage  and  hard  doors  close 
upon  it  to  reduce  drag  and  protect  the  trunk.  Since  a  large  airflow  is 
required  for  takeoff  (compared  to  landing),  a  device,  such  as  a  tip 
turbine  fan  powered  by  engine  bleed  air  or  an  auxiliary  power  unit  (APU), 
is  needed  to  draw  in  air  from  the  atmosphere  for  trunk  flow.  Trunk 
nozzle  configuration  is  dictated  primarily  by  takeoff  requirements 
resulting  in  a  distribution  of  nozzles  around  the  entire  periphery  of  the 
trunk.  Landing  requirements  result  in  friction  pads  in  some  areas  of  the 
trunk  contact  and  the  capability  to  reduce  cushion  pressure  after  impact 
to  enable  friction  pad  contact.  Remote  taxi  control  is  a  possible  design 
variation  if  the  required  thrusters  are  Included.  Parkinq  bladders  may 
be  Included  for  long  term  static  support. 
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'he  'wo  Trunk  Concept  *»mploys  i  jettisonab'e  takeof'  trunk  and  a 
prepacked  1  anding/ recovery  trunk.  Tbe  takeoff  trunk  may  nave  pacing 
bladders  and  a  nozzle  pattern  simi'ar  to  the  pattern  f or  the  me  trun< 
concept.  Toe  takeoff  tr-un*  is  recovered  after  it  is  ’ettisoned  and 
attached  to  a  new  aircraft  f or  a  subsequent  launch,  'he  takeoff  trunk 
conf i qurat ion  and  attachment  is  such  that  a  c’ean  aerodynamic  surface  is 
left  when  it  is  jettisoned.  The  stowed  landing  trunk  is  now  identical  to 
the  Air  Cushion  Recovery  System  teamed  earlier,  except  that  excess 
ai^'Tow  's  available  'ue  to  takeof*  ’■•jau1  rements. 

The  Air  Cushion  _aunch  Platform  is  a  launching  system  that  uses  a 
separate  air  cushion  equipped  carnage  to  support  the  aircraft  during 
takeoff.  Upon  rotation,  *  he  platform  1$  released  f'-nm  the  aircraft  and 
is  stooped  bv  internal  braking  or  b v  an  external  arrestment  system.  'he 
0 '  a  t  f  orm  is  recovered  bv  either  *  *  x  vehicle  or  by  remote  control  ;f 
appropriate  thrusters  are  prov-  led.  The  platform  contains  its  own  a’r 
supoly  and  can  be  designed  to  carry  an  additional  tnr.jst  engine  to  vd 
the  aircraft  mp'or  dur-ng  ‘akeof*.  p».r«.-ng  bladders  5re  incorporated  to 
provide  plat'orm  »nd  aircraft  support  woiie  the  air  supply  -$  turned  of'. 

3.  SCOPE  AND  GENERAL  APPROACH 

'his  program  consisted  of  the  'ol’owing: 

O  Familiarization  with  mission  r»qui'-»n?nts  and  the  rrev'ous  ARPV 
conceotjal  studies. 

Preliminary  conf i gur at i on  and  assessment  of  parameters  for 
dynamic  modeling  of  the  vehicles  with  *he  various  launch  and 
recovery  concepts. 

A  six  deqree-of-freedom,  riqid  body  airframe  dynamic  analysis 
for  each  configuration  using  the  EAST  dynamic  analyses  program. 

0  Preliminary  design  to  identify  system  performance  and  cost 
factors. 

o  Performance  and  cost  trade  study. 


Figure  3,  Vol.  I  of  this  report,  sjnnarizes  the  combinations  of 
conf igurat ions  that  were  studied  using  the  EASY  dynamics  program. 
Considering  the  elastic  and  Inelastic  trunk  versions  of  the  one  trunk 
integrated  air  cushion  system  as  separate  configurations,  a  total  of 
eight  configurations  were  evaluated.  Four  of  these  were  for  recovery 
only,  one  for  launch  only,  and  three  for  both  launch  and  recovery.  In 
addition,  the  clean  configuration  of  both  the 

doeing  and  Rockwell  RPVs  were  studied  to  determine  basic  aerodynamic 
characteristics. 

The  dynamic  simulation  studies  included: 

o  Vehicle  flight  stability  analysis  with  the  landing  system 

deployed  for  all  launch  recovery  system  combinations.  Vehicle 
parameter  adjustments  were  made  as  required  for  most  stable 
flight. 

o  Landing  simulation,  encompass ’ ng  approach,  bag  or  trunk 

deployment,  flare,  touchdown  and  arrestment  or  braking  for  all 
landing  system  conf igur ations.  The  study  determined  vehicle  and 
landing  system  parameter  adjustments  required  to  achieve 
satisfactory  performance. 

o  Takeoff  or  launch  simulation  Including  takeoff  roll,  rotation, 
platform  or  trunk  release,  and  cUmbout  for  the  integrated  air 
cushion  configurations  plus  the  launch  platform. 

o  Arrestor  hook-cable  dynamic  analysis  to  define  limits  of  hook 
properties  and  aircraft  kinematics  for  proper  hook  enqaqement. 

design  mod  1  f  1  cat  1  ons  were  made  for  each  a irf'-ame^ launch/recovery  svstem 
combination  based  on  the  results  of  the  dynamic  analysis.  The  basic 
airframe  designs  as  described  in  the  conceptual  studies  for  the  Boeinq 
and  the  Rockwell  vehicles  were  used  for  appropriate  modifications  to 
incorporate  the  results  of  the  dynamic  analysis  and  the  requirements  of 
the  various  launch/recovery  systems.  Design  considerations  for  each  of 
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the  concepts  Included  survivabi 1 1 ty/vulnerabi 1 i ty  aspects  and  ground 
equipment  and  facilities  requi rements. 

A  perf ormance/cost  analysis  was  performed  on  each  airframe/launch/ 
recovery  system  coronation  shown  to  be  acceptable  by  dynamic  analyses. 
Perf ormance/cost  increments  were  made  using  the  Rockwell  ARPV  design  as 
described  in  Reference  2,  Vol.  1  of  this  report,  as  a  baseline. 

The  following  factors  were  considered  in  the  perf ormance/cost  tradeoffs, 
but  only  to  the  extent  as  they  effect  or  are  affected  by  the  launch/ 
'•ecovery  systems: 

0  Convexity 

o  Fuel  requirements 

o  Adverse  weather  capability 

o  Ground  equipment  and  facility  requirements 

0  Survi vabi 1 i ty/vg Ineraoi 1 i ty  levels 

o  Reliability  and  maintainabi 1 ’ty 

o  System  acquisition  and  life  cycle  costs,  including  those  related 
to  site  preparation  and  up*«ep. 
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SECTION  II 
PROGRAM  LISTINGS 


The  following  table  contains  a  list  of  the  EASY  ACLS  programs  which  are 
included  in  this  section.  The  orograms  were  developed  and  used  in  the 
simulation  studies  of  the  various  RPV  launch  and  recovery  concepts.  The 
table  shows  the  purpose  of  each  program  and  its  file  name.  An 
explanation  of  the  file  naming  conventions  is  included. 

EASY  ACLS  Programs 


File  Name 


of  Analysis 


BDABN2 

8DACN2 

30ACN3 

3DMBN2 

BDMCN2 

BMDCN3 

BDMCN4 

8FABD20 

8FATD11 

BFAT020 

8FMT020 

BLAAS03 

BLABA1 

BLACA2 

BLASB1 

BLMAS03 

BLMAS04 

BLMCA2 

BLKSBl 

RDABN2 

RDACE2 

R0ACN2 


8oeing  ABSS  3  DOF  Landing 
Boeing  ACRS  3  OOF  Landing 
Boeing  ACRS  3  OOF  Landing 
3oeing  ABSS  3  DOF  Landing 
Boeing  ACRS  3  DOF  Landing 
Boeing  ACRS  3  DOF  Landing 
Boeing  ACRS  3  DOF  Landing 
Boeing  ARPV  6  DOF  Inflight 
Boeing  ARPV  6  DOF  Inflight 
Boeing  ARPV  6  DOF  Infl  ight 
Boeing  ARPV  6  DOF  Inflight 
Boeing  ARPV  Air  Supply  System 
Boeing  ABSS  6  DOF  Landing 
Boeing  ACRS  6  DOF  Landing 
Boeing  ACRS  6  DOF  Landing 
Boeing  ARPV  Air  Supply  System 
Boeing  ARPV  Air  Supply  System 
Boeing  ACRS  6  DOF  Landing 
Boeing  ACRS  6  DOF  Landing 
Rockwell  ABSS  3  DOF  Landing 
Rockwell  IACS  3  DOF  Landing 
Rockwell  ACRS  3  DOF  Landing 


9 


File  N ame 

Type  of  Analysis 

R0ACN3 

Rockwel 1 

ACRS 

3  OOF  Landing 

RDMBN? 

Rockwel 1 

A3SS 

3  DOF  Landing 

RDMCE2 

Rockwell 

1  ACS 

3  DOF  Landinq 

RDMCN2 

Rockwel  1 

ACRS 

3  DOF  Landing 

RFABD20 

Rockwel 1 

ARPV 

6  DOF  Inf  1  ight 

RFATDT? 

Rockwel  1 

ARPV 

6  DOF  Inflight 

RFAT01T 

Rockwe 1 1 

ARPV 

6  DOF  Inf  1  iqht 

RFATD13 

Rockwe 1 1 

ARPV 

6  DOF  Inf  1 ight 

RFATD20 

Rockwe 1 1 

ARPV 

6  OOF  Inflight 

RFATT! 

Rockwe 1 1 

ARPV 

6  DOF  Inf  1 ight 

RFHT01T 

Rockwel 1 

ARPV 

6  DOF  Inflight 

RFMTD11 

Rockwel 1 

ARPV 

6  DOF  Inflight 

RFMTDDO 

Rockwel 1 

ARPV 

6  DOF  Inf  1 ight 

RLAAS01 

Rockwe 1 1 

ARPV 

Air  Supply  System 

RLAAS06 

Rockwel 1 

ARPV 

Air  Supply  System 

RLAAS07 

Rockwel 1 

ARPV 

Air  Suppl v  System 

RLABA1 

Rockwel 1 

ABSS 

6  DOF  Landing 

RIACA2 

Rockwel 1 

ACRS 

6  DOF  Landing 

RLACE2 

Rockwel 1 

I  ACS 

6  DOF  Landing 

R LAS  31 

Rockwel 1 

ACRS 

6  DOF  Landinq 

RLMASQ3 

Rockwel 1 

ARPV 

Air  Supply  System 

Rl*WS04 

Rockwel 1 

ARPV 

Air  Supply  System 

RL^AS07 

Rockwel 1 

ARPV 

Air  Supply  System 

RL^fiAt 

Rockwel 1 

ABSS 

6  OOF  Landing 

RLMCA? 

Rockwel 1 

ACRS 

6  DOF  Landinq 

RLMCE2 

Rockwell 

1  ACS 

6  DOF  Landinq 

Rl*S81 

Rockwel 1 

ACRS 

S  DOF  Landing 

RTACE1 

Rockwel 1 

I  ACS 

6  DOF  Landing 

rtalpi 

Rockwell 

ACIP 

6  DOF  Landing 

RTATD2 

Rockwel 1 

ACTS 

6  DOF  Landing 

RTAT01 

Rockwel 1 

ACTS 

6  DOF  Landing 

RTMCE1 

Rockwel 1 

I  ACS 

6  DOF  Landing 
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File  Naming  Conventions 


Colunn  1  Is  Vehicle  Identifier 
B  ■  Boe 1 ng 
R  •  Rockwell 

Column  2  Is  Flight  Condition  Identifier 
F  ■  Inflight 
L  ■  Landing 
T  ■  Takeoff 

Column  3  Is  File  Type  Identifier 

N  ■  Model  Generation  Input  File 
A  •  Analysis  Program  Input  File 

Coljnns  4  and  5  a-e  File  Contents  Identifiers 
TS*  Trim  Evaluation  with  Trunk  Stowed 
TO*  Trim  Evaluation  with  Trunk  Deployed 
SB*  Cushion  with  Suction  Braking 
CA*  Cushion  with  Arrestor  System 
SA*  Air  Bag  Skid  with  Arrestor  System 
CN*  Cushion  without  Arrestment  or  Braking 
AS*  Air  Supply  System 

BN*  Air  Bag  Skid  without  Arrestment  or  Aerodynamics 

BO*  Air  3ag  Skid  Deployed 

TT*  Takeoff  Trunk  Deployed 

IP*  Launch  Platform 

CE*  Elastic  Cushion 

Colimns  6  and  T  are  File  Version  Numbers 
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TITLE*  FILE  B0A8N2 

parameter  values 

H  A  10L  *  *»9  .*>9  ,  :  3l*3.608,XP10L*U, I  SHUL  *3,  S  T  AUL  =0 

I  VYT  L*  790 

<0  0L*-.0>6  t  X  A  UL*  -1.89.XU  0L*  O.XOEOl*  0 
l  A  CL=-3.1S,2AU0L=  0 • Zw  0L*-2.91,2U  OL* 0, 2 DEOL *- 1 .2 72 , 
10  3L*  -  •  7fcS ,  Z  3S0L  *  -1.0 

HO  0L»  .0206.MAL0L*  -.IS.  HAD0l*0  .Hi  OL*  -1S.66, 

HU  0L*0,»OEUL*  -1.80S,H3S0l*2.VV1 

ID1VA*3,  IDGVA*t>,S  V  A  *26  i  VS  V  A  =  2  2  1.  24*<» ,  A  L  S  V  A  *0  . 
GAXTG*l,GArTG*0,GAZTG*0,XO  TG*0,YG  TG«0,Z0  TG*0 
PM  V A-O.ww 1VA*0, RM 1VA*0 
T  AbL E , A2TTB, ? 

0  .SO 

0,0 

T  AbLE,A2nA,2 

0  ,  so 

l  •  bi  1.6 

Table  .B2TTA.2 
0  ,  SO 
0,0 

Tab. E ,C2TT A, 2 

0  .so 

3.0 

table  •  02 T T  At  2 
0  .so 

1 , 1 

table,  aslab.  3 
1  3,0,3l.*,0,9G 
TABLE,  XYZAo,  12 
14S.2.C 

1 30. 2  ,  C 
1  10,  2,0 
93, 2 ,0 

70.2  ,0 

so,:  .o 

30,2,0 
lo,:  .o 

TABLE,  DSHAB,  12 

1 0.1  7 

20.1  ..7 

23.1  ,  .7 
20,1, .7 

20.1  ,.7 

20 ,1  ,  .7 
20,1 ,.7 

20,1  ,.7 

table,  ialab,  i o 
1,0, 10.7,0 
1 ,0, 10.7,0 
l ,C, 10.7,0 
1 ,0, 10.7,0 
i ,0, io.7,: 

1 ,0, 10.7,0 
1  ,0,  10.7,0 
1  ,  0,  1 C  .  7 , 3 
table,  relab,  - 
0, 1. 1,2.1, 100 


0 .0.  1*4,,  1** 

TABLE. FTAFU2.4 
0, 15.6,16.8,1000 
0,0,  146, 14.4, 

TABlE,FTAFU3,4 
0, 15.8,16.6,1000 
0,0, 144, 164 
TABLE  ,XV2B,9 
95.5,-21.3,14.0 
95.5 ,21.3,  14 
-50,  -46.3,13.5 
-50,46.3,13.5 
94.4,0,13.5 
-92,0,12 
7  ABL  E  »  CA  P ,  3 
1,2,3 
0  ,0,0 

T  ABL  E  ,  T  ABE  31,15,*, 

1.34,2.02,3.36,5.76 

0, 1.0, 1.02,1.027,1 .051, 1. 06, 1.066,1.105,1. 14, 1.163, 1 . 164, 1 . 245 , 1.28 , 1 .386 , 1 0 
100, 4. 06, 1.01, -.01, -.01,— .01,-. 01,— . 01,— .01, -.01, —.01,— .01,— .01,— .01,— .01 
28.3,3.63,3.136,2.66,1.915,1.01,— .01,— .01,— .01,— .01,— .01,— .01,— .01, 

-.01 ,-.0l 

9 .4. 2.94,2 .77,2.71 ,2.526, 2.*»2, 2. 334, 1.8 lb, 1.01,. 432, -.01,-. 01, -.01, 

-.01  ,-.01 

3. 6, 2. 53, 2. 5, 2. 49, 2. 46, 2. 4 3, 2. 4, 2. 29, 2. 11, 1.96, 1.89, 1.36, 1.01, -.01, -.01 
T  Abel ,TABE02, 15,4 
1 .34,2  .  02,3.  38,5.76 

0,1.0,1.02,1.027,1.051, 1.06, 1.066,1.105, 1.14,1.163, 1.184, 1.245, 1.28,1.386,10 

1  0  0,  *,.06,1.01,—  .01,  —  .01,  —  .01,—  .01,  —  .01,— .01,  —  .01,— .01,  —  .01,  —  .01,  —  .01,  —  .01 

2  8 .3 ,3.62,3.136,2.86, 1.915,1.01,— .01,— .01,  —  .01,— .01,—  .01,—  .01,  —  .01  , 

-.01, -.01 

4  •  v,  2. 9*,, 2  .77,2.71  ,2 .526, 2. *,2  ,2. 334, 1.616, 1.01,  .432,  —  .01,  —  .01,—  .01,—  .01,  —  .01 

3  •  6,  •  S3 , 2  •  5,  2  •  <*9,  2  •  *.6, 2  » **3,  2  .4 , 2 .29 , 2  •  1 1  «  1  .96 , 1  .69 , 1 . 3b  ,  1 . 01 ,  -  .  01  «  -  .  0 1 
PARAMETER  VALUES 

X  TRCL  *-.0156,MAl0L  *.25,NTROL*-.O074 
FINHA  E*0,FINNA  7*0 

RE  ARNU*.  7.FRONTNU*  . 7 , RVCR P* 1 . 5  . R VSATP *2 . 5 , R WARE A  *  144.  ,ROUNT  *  1 
A  NASS *49. 7 ,TSmITCH*1 
AN  FU2*1 
AN  F U3*l 

PA  Ab«l4.7,VJ  AB>6,EPCA9*1 

NE  Ab*-8,NSTAb*l,NPTAb*10 

BSTAb*296.MlTAb*85.5 

CD1AB*  .6  ,L  0  AAb  -  .  9 

6  SCAB* 226, MIX AB* 100 

TAUAB*  .005  »AN0AB*O 

DNPAb* .02, C02A6* .2 

A\KAP*0,0t  aB*  0,  H  Ab*C 

ANTE J1*.354,ANEE Jl*.35o, AX  tJl*0 

P  2  E  Jl *  14. 7, T  2  6  01*5  20 

Ml  £31*16.42,71  E 0 1 *560 

ANTE  J2*.35  4,ANEEJ2*.3>4,AR  EJ2*0 

P  2  E02«14.7,T2  £02*520 

Ml  E  02* 16. 42,7  1  £02*  560 

C  2  MA  7*300 

5  POOL  *0 
R  0  LA  B  *  0 
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Y AWAB«0 

X  AB*O.V  AB  =  0 
P  A»zO,R  AB*0 
ROLTL*0 

Y  AWT  L*0 

V  VA«0 

P  VAzO.R  VA*0  •  ROLV  A  *0 
Uri  VA *0,VW  V A z 0 • WW  VA*0 

1  N  IT  1  AL  C0ND1T  IONS 
PTRABzlS.7 ,vTRAb*I 2.5 
P  T  LAB- 15.7  »  V  T  L  AJ*1 2.5 
PI  EJlz29.7,PI  E J2 *29 . 7 
Q  TlzO 

PITTL=1,U  TL  z  220 . 9,  W  TLz9.8e> 

AL  IT  Lz4. 

PRINT  CONT  ROL  r  3 

PRINTER  PLOTS 

ERROR  CONTROLS 

P  TRA  Bz.O 1. VTRABz.OI 

PTLAB=  .01, VTLABz.OI 

PI  E  Jl- .01  ,Pl  E  J2= .0 l 

W  T  L  * .0  1 »  Q  TLz.Ol 

PI TTL=.01.AlTTL».01,U  ILz.Ol 

L  INE  AR  ANALYSIS 

NO  STATES 

INT  CONTROL.  PTRA8*l . VTRAB«l 
STEADY  STATE 
X  IC-X 

ALL  STATES 

INT  CONTROL, PI  EJlzO.Pl  b J2«0 , PT L ABzO , VI L AB zO 

0  1  SPLAY1 

P  I  TTL  ,VS,  T  IRE 

ALTTL.VS.TIRE 

m  TL.VS.TIRE 

0  TL, VS, TIRE 

VTOTAL.VS,  TIRE 

0 ISPLAY2 

AACCEL.VS.TIRE 

LACCEL  , VS.  TIRE 

PTRAB, VS.T IRE 

VTRAB, VS.T IRE 

AL  VA  .VS.T IRE 

01  SPLAY3 

W3  EJ1.VS.TIRE 

RELI EFR.VS.TIRE 

PTRAB.VS.W3  EJ1 

R  1  1,  VS, TIRE 

F  220L  ,VS  ,T  IRE 

0  I  SPLAY*. 

FX20L.VS.T  IRE 
&APCR.VS.TIRE 
GAPWR.VS.T  IRE 
GAPFF,  VS.T  IRE 
GAPFR.VS.l  IRE 
DI  SPLAY5 
GaPCG,  VS, TIRE 
2F0RCE.VS.T1RE 

2  FORCE  ,VS,  STROKE 
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TITLE*  FILE  BDACN  2 
PARAMETER  VALUES 

PI  1 0= 1h . 7 , T 1  10*520, SrtlI0*0,C0UO*0 
MAiaL*99.t>9,C  0L*3.6O8,XP10L*0,  I  SWOL  *3.  SI  A0L*0 
I  YYTL*790 

XO  OL*-.056  *  X A  OL*  -1.89, XU  OL  *  O.XDEQL*  0 
2A  0L*-3.15,ZAD0L*  0,Z3  0L*-2.91,ZU  0L*0, ZDEOL *- 1 .2 72 , 
20  OL*  -.765,  ZOSOL  *  -1.0 

MO  0L  =  .0206 ,M ALOL “  -. 15, MAOOL«0,MQ  OL*  -15.66, 

MU  OL  *Q»  MOEOL*  - 1 . 805 ,M0S0L*2 .99 1 

I  D1VA*3,  1DGVA*6,  S  VA  *26  ,  VS  VA*221.2944,ALSVA*0  . 

&AXT&*  1,GA YT0*0,&A2TG*0,X0  T&*0,Y0  TG*0,Z0  T&*0 
PM  V  A *0 »  OM l  VA  *0  * RM IV A  *0 
T  ABL  E , TP01 0, 2 
0,1 

0 , 10000 
TAbLE,A2TTb,2 
0, 50 
0,0 

TABLE.A2TTA.2 
0 , 50 

1  .  6t  1.6 

table, B2TTA.2 

0,50 

0,0 

T ABLE .C2TT A, 2 

0, 50 

0,0 

T  A  BL  E , 02TT  A,  2 
0, 50 
1  ,  1 

table,  abltk,  2 

1 3, 0,90. BA, 1 
TABLE,  XY2TX,  22 
129. B5,. 765, 0,67. 5 
123. 765, 1.85,0,22. 5 
1 15. 25,2,0 ,0 
99.75 ,2,0,0 


89.3 .2 
6  8  .9  ,2 
5  3.5,2 

36.1.2 

22.7 .2 
19.235 
13.15, 
TAB^E  , 
9.23, 1 

9. 23. 1 

1 5.5.1 

15.5.1 

15.9.1 
15.9,1 
1 5.9 ,1 
1  5  .-  ,  1 

15.9. 1 

9.23.1 
9 . 2 J  ,  1 


0,0 

0,0 

0,0 

0.0 

0,0 

1.85,0,-22.5 
765 ,0,-67 .5 
DSMTX,  17 
.2 
.2 
.2 
.2 
.7 
.7 
.7 
.7 
.7 
.  7 
.7 


TABLE,  IALTX,  22 
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1 .. 0125.13.15 

1 .. 0125.13.15 
1».  0125, 13, 15 

1 . . 0125. 13.15 
1 ,0, 20.42,0 
1,0,20.42,0 

1 ,0,20.42,0 
1,0,  20.42,0 
1 ,0,20.42,0 
1  ,0,20.42,0 
1 ,0, 20.42,0 
TABLE,  RELTK,  4 
0, 1.2, 3. 2,  100 
0,0,  144,  144 
TABLE.FTAMJ2.4 
0,15.9,17.4,1000 
0 ,0, 144. 144 

table ,xyzb,9 

95.5,-21.3,14.0 
95.5,21.3, 14 
-10,  -48.3,  13.5 
-50,48.3,13.5 
94.4,0,13.  5 
-92,0, 12 
T  AbL  E  »&AP  ,  3 
1 .2.  3 
0 ,0,  0 

TABLE  , T ABE  J ,  13,3 
2.02 ,3.36,5. 7fe 

0 , 1.0,  1.02 ,1 .051 , 1 .06 , 1  .ObB,  1 .105,1.  14,  1.  163,  1.1  b-,,  1.24  5,  l  .28,  1C 

26.3 ,3.63,3. 13b, 1.915, 1.01,1,  1, 1 ,  1, 1,  1,  1,  1 

9.9, 2.94,2 .77 , 2.526,2 .42 , 2.334, 1.616, 1.01 , 1, 1, 1, 1, 1 

3.6. . .53.. .5. 6. 46. 2. 43*2. 4,. .29,2.11, 1.98,1.69,1. A6 ,1.01,1 
s»AKAMETtR  VALUES 

V  V  A  *0 

P  V  A*0 , R  VA*0,R3LVA*0 
UW  V  A  *0  ,  VM  VA«0,MM  V  A  *0 
ANTT  J*.354,ANEEJ>.354,AK  EJ«0 
P2  EJ«l4.7,T 2  E J *520 
Ml  E  J*2 1 .84, T 1  EJ*935 
X  TRCl*-.G2?6,MAL0l*.50 
4  TROl ■- . 01 47 
PARAMETER  VALUES 
ANRTK^O.DL  T4«0,M  tk*o 
pinna  e*c, pinna  t*o 

RE  ARNU«.7,PR3NTNU*.2,RVCRP*1 . 2 , R V SATP*3. 2 .RVARfcA *144.,K0UNT  *1 
AMAS  S*44.7  ,TSmITLH*1. 

AN  PJ2*1 
PA  T  K  *  14. 7 
NE  T*»-ll 

COOTR*.9,NSTTK«l,NPTTK«10 
BSTTR*29  5,MLTTr«85.5 
C01Tr*.6,CD2Tr*.2,CDATK*.V 
BSCT  K*226,MLCT<* 100, T AUT*  * .005 
AN3TK*0,DNPTk.*.02,  EPCTR«1  ,VU  T*»c 
C  2  N  A  T* 300. 

S  POOL  *0 
Y AMTL-0 
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rcltko 

Y  AWTK*0 
X  TX*0 

V  T  K  *0 
P  TK*0 
R  T  k*-0 
ROLT  L  *  0 

INITIAL  CONDITIONS 
PT  TK*lt».l,VT  TK  =  32.17«. 
PC  T  K  -  l  *  •  7  »VC  TK  *  1 5 . 1 03 
PI  t  jtjR.7 
W  T  L  =  21  •  •» 

Q  TL*0 
U  TL«220. 


P  I  TT  l  =  *» 

ALTTL=4. 

PRINT  CONTROL** 

printer  plots 

ERROR  CONTROLS 
PT  TK=.01,VT  TK*.01 

PC  tk«.oi,vc  tk*.oi 
pi  E  J  s-  .0  1 
W  TL*.01 
3  tl*.oi 
P  I  TT  L  *  .0  1 

alttl*.oi 
u  tl*.oi 

L  INE  AR  ANALYSIS 

NO  STATES 

INI  CONTROL.  PT  TK  « 1 ,  VT  TK«1,PC  TK=1,VC  TK*1 
STEADY  STATE 
X  1C-X 

INT  CONTROL,  PT  TK«0 
SS  PARAHETER*PT  tk.ic 
SS  START =1S. 

ss  STOP^ia. 

SS  PO INT  S*  7 
D  I  SPL  AYI 
W3  EJ.VS.PT  TK 
WTRO.VS.PT  TK 
WTCTK.VS.PT  TK 
WREL.VS.PT  TK 
T 3  EJ.VS.PT  TK 
ALL  STATES 

INT  CONTROL,  PI  EJ»0 
PRLNI  CONTROL  »<♦ 

D  ISPLAY1 
PITTL.VS.TIHE 
ALTTL.VS.TIHE 
W  TL.VS.TIHE 
TY4S3.VS.TIHE 
Q  TL.VS.TIHE 
DI  SPLAY2 
U  TL.VS.TIHE 
LACCEL.VS.TIHE 
VTOTAL.VS.TIHE 
PT  TK , VS . T I  HE 
VT  TK.VS.TIHE 


DISPLAY} 

PC  TK, VS, TIME 
VC  Tk, VS. TIME 
M3  e  J,VS,T  IME 
mTR2.VS.T1  ME 
ZFOKCE  ,VS,  STROKE 
D  1  Sf>L  »Y<, 

FZ20L  , VS.T  IMS 

wREL , VS, time 

RELIEF*, VS, TIME 
PRAT  10, VS, TIME 
R  10,  VS.T  IML 
01  SPl  AY5 
M2  10, VS, TIME 
STROKE, VS,  TIME 
GAPCL  ,  VS  ,T  IME 
GAPml.VS.T1ME 
GAPF  F  ,  VS.T  IME 
0  1SPLAV6 
GAPFR,  VS.T  IME 


PITCH  LOG 


T  1TLE*  FILE  B0ACN3 
PARAMETER  VALUES 

ma  101  *<,9.69,0  0L*3.6Q8,XP10L*O,  I SrfOL *3 , S T ALL *0 

I v  VT L*740 

XO  3L*-.056  ,  X  A  OL 1  -1.89, XU  OL*  0,X0E0L*  0 
Z  A  JL--3.1  5,  I ADOL*  O.ZQ  0L*-2.91,Zu  3L*0,ZDEQL=-1.272, 
ZO  OL*  -. 7o5, Z  0S3L  *  -1.0 

MO  OL*  .0206,MAL3L*  -. 15, MA00L*0  ,  MO  OL*  -15.66, 

MU  OL  =0, MDcOL*  -1.805,MOSOL«2.VV1 

1  01V  A*  3,  1D&VA*  6,  S  VA  *26  ■  VS  VA *  2 2  1 ,2<*44  ,  A  LS  VA *0  . 

&axI&*1,UAYTG*0,&AZTG*0,X0  TG*0,YO  TG*0,Z0  T&*0 

PM  V  A  *0 , Qm 1VA*0»RWIVA=0 

table ,a2Ttb,2 

0  ,  so 

0,0 

T  A 6c.  E  ,  A2T  T  A,  2 
0 , 50 
1  .  fc,  l  .6 
T  A  bL  L ,  B  2T  T  A ,  2 
0 , 50 
0 , 0 

T  ABL  E ,02 1 T  A, 2 
0 , 50 

0,0 

table  ,02tt  a, 2 
0 ,  so 

1 . 1 

table,  abltx,  2 

1 3,0 , 90.84 , 1 

TAbLE.  XYZTK,  22 

12A. 85, .7o5, 0,67. 5 

1 2  a. 7t5. 1.85,0,22.5 

1 1 5.25,2,0,0 

94.75,2,0,0 

8 *» .3  «  2  ,0 , 0 

68. 4, 2, 0,0 

53.5,2,0,0 

3b. 1 ,2,0,0 

22.7,2,0,0 

1**  .235,1  .85,0,-22.5 

1  3.1  5  ,.765,0,-67.5 

T  A  tL.  E  *  OS-TX,  17 

9.23.1..  a: 

9 .23 . 1  ,  .2 

1 5.5 . 1  ,.2 

1  5 .5 , 1 , .2 

15.4.1  ,.7 
1  5.4 , 1,.  7 

1 5.4.1 . . 7 
1  5  .4 , 1  ,  .  7 
1  5  .4 , 1  ,  .  7 

4 . 23 . 1  ,  .  7 

9.23 . 1  ,. 7 
TABLE,  IALTk,  22 
1  ,.0125,13,15 

1 . . 0125. 13.15 

1 . . 0 125. 13. 15 
1  ,  .012  5,  13,15 
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1 • G» 20 .42 • 0 
1  ,0,  20  .42*0 
1  .0.  20.42.0 
I ,0,20.42. 0 
1 ,0,20.42,0 
1 ,0,20.42,0 
1 , 0, 20.42,0 
TABLE  ,  REl  TK,  4 
0,  .9,2.9,100 
0,0, 144, 144 
T  ABLE  ,FTaEu2,4 
0, 15 .ft, 17. 6, 1000 
0,0,  144.  1>»4 
TABLE  ,  XV  Z  B  ,  9 
95.5,-21.3,14.0 
95.5,21.3,  14 
-5_,-48.3,  13.5 
-50,  46.3,13.5 
94.4,0,13.5 
-42,0, 12 
T  ABL  t  .SAP,  3 
1  ,2,  3 
0 ,0,  0 

T  ABL  E  ,  T  ABE  J,  13,3 
2.02 ,3.38,5.76 

0, 1.0,1.02,1 .051 ,1  .Oft,  1  .068,  1.105,1.  1  4,1.  Ift3,l.lb4,  1 . 24  5,  1 . 2  E> ,  1  0 
25.3,3.63,3.13ft, 1.915, 1.01, 1,1, 1,1, 1.1, 1,1 
9 . 9, 2. 94 ,2 .77,2. 52ft,2 .42 ,2. 334, 1.6 lft, 1.01, 1,1, 1,1,1 
3 .6, 2 . 53,2 .5,2 .4ft, 2.43, 2.4,2. 29 ,2.11,  1.9b, 1.89,1. 38 ,1.01, 1 
PARAMETER  VALUES 
V  VA  *0 

O  VA*0,R  V  A*  0 , ROL  V  A  *0 
'JN  V  A  .O.V«  V  A  *  0 , 4  M  V  A  *  0 
ANTE  J=.  354,  ANEEJ*.  354,  A*  EJ*0 
P  2  tJ*  14.7,12  E  J  =5  20 

Ml  SJ*21.84,Tl  E  J  *  93  5 *  MCU  TK*0,TLUTK*52U 
XTK3l«-.02  76,MAl0l«.50 
“TR0l=-.0147 
PARAMETER  VALUES 
ANRTk*0,DL  TK  *  0  »  m  TK*0 
p  in4a  e*o. unma  t*o 

RE  ARM'J-  .7,  PROS  TMU*  .  2  ,  RVC.R  P*  . 9  , R V  S AT P*  2 .9  ,  R V AR E  A  =  144  .  , K0 JNT  *1 
AMASS*-49.7,TSMITCH  =  1. 

AN  E  U2 *  l 
PA  T<,  l<,.7 
NE  TK«-11 

C00Tl«.4,nSTTk*1 ,NPTTK=10 
BSTTK*279,MLT1k*85.5 
CD1TR«.6,C02TK‘.2,CDATk«.9 
6SCTK^22ft,MLCTK*  10  0,  T  AUTK*.00  5 
AM0TK»0,0MPTK*.02,EPCTK«1,VU  T  K  *  ft 
C  2  MA  1 *300. 

S  P  03  L  *  0 
VA  WTL*0 

roltk=o 
vamtk  «o 

X  TK*0 

v  tr*o 
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P  TK  *C 
K  TKeO 
R  OL  T  L  c3 

I  N  P  1  A L  CDNOl T IONS 
PT  Ik*  1  cj .  1  ,v  T  T<  *  3  2 
PC  Tk*1a.7,VC  TK*1S 
Pit  J*3R.7 
to  lL  *21 
Q  T  L  *0 
U  Tl*220. 

Pint1' 

A  L  TT  L  *-A. 

PRINT  CONTROL*-* 
PRINTER  PLOTS 
ERROR  CONTROLS 
PT  TK*.01«V1  TK  *  .31 
PC  TK*.01,VC  TKs.Ol 
PI  fc  J*  .31 
to  T  l  * .3  1 
0  U*.01 

pi  m«.oi 

»l  TTL*.01 
U  TL*.01 
L  I  AR  ANALYSIS 

NO  STATES 

INI  CONTROL,  PT  TK  * 
STEADY  STATt 
X  IC-X 

INT  CONTROL,  PT  TK  = 
SS  PARAMrTcR*PT  TK  , 
SS  STAKT*1S. 

ss  stop*  la . 

SS  PO  I  NT  S  *  7 

D  I  SPLA  Yl 

to  3  £ J ,VS,P  T  Tk 

to  TRCi,VS»PT  Tk 

toTCTK.YS.PT  Tk 

toREL.VS.PT  TK 

TJ  EJ.VS.PT  Tk 

ALL  STATES 

INT  CONTROL,  PI  EJ* 

PRINT  CONTROL**. 

D I SPLAYl 

P  I  TT  L ,VS ,T ItoE 
AlTTL.VS.TIME 
to  TL, VS, TItoE 
T  V  AS  3  .  VS  ,  T  ItoE 
Q  TL.  VS. TINE 
D  I  SPLAY2 
U  T  L  »  VS  *  T  ItoE 
L ACCtL , VS, TItoE 
VTOTAL.VS.TINt 
PT  TK, VS, TINE 
VT  TK, VS, TItoE 
0  I SP l AY  3 
PC  TK, VS, TItoE 
VC  TK, VS, TItoE 
toJ  EJ, VS, TItoE 


32.17a 
1  S.  *,03 


TK*1,VT  Tk*I,PC  tk=i,vc  TK  *1 
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WTRD.VS.TlMc 
ZFORCE  » VS  t  ST  ROKE 
D  I Sp  LAY* 

F  Z20L.VS.T IRE 
MREL , VS, TIME 
RELIEFA.VS.TIME 
PRAT10.VS.TIME 
RIO, VS, TIME 
D  1  SPLAYS 
STROKE, VS, TIME 
GAPCL  ,VS,T  1ME 
GAPWL  .  VS.T  IME 
&APFF  , VS, TIME 
D  1  SPLAYe> 

GAPFR.VS  , T  iMt 
GAPCG.VS.TIME 
m3  E  3  .  VS  , p  T  T  * 

T  1  EJ, VS, TIME 
mtctk, vs.pt  u 

TINC*.02»Tmax*2.5»PRaTE*1 ,INT  MODELS 

TITLl«B-ARPV  m/aCRS,  3  DOF  LANDING  SIMULATION,  MAX.  PITCH  LOG 

plot  i d* s. j .Baumgartner ,  ms  <.i-w,  oss-szt >o 
simulate 


MODEL  DESCRIPTION  bOE  ING  AbSS  3  OOP  LANDING,  PILE  B  OMbN  2 

ADD  PARAMc TERS* AMASS, R VCR P , R V SA T P ,R VA RE A , PRON TMU ,RE ARMU , KOUNT , 

R ENERGY .PENERGY ,T ENERGY, VT OT AL,R£L IEFR , RELIE PLt A ACCEL »L ACCEL , 
GAPCl .GAPCR ,GAPKL,GAPWR,GAPFP , GAPP R, GA PCG, CN T , ISM  ITCH, 

ZPORCt . STROKE .nRELR.MRELL .XACCEL 
ADD  1  ABLESMY  'B,  21  .GAP,  9 
L0CAT10N=B6  VA  INPUTS*TL 

LOCATION  *  80  TA 

LOCATION  >  66  MA  E  1NPUTS«T A(A2*C2,D2=C1 J 

LOCATION  *  68  MA  T  1NPUTS*TAID2=C1) 

LOCATION  *  63  Tb 

FORTRAN  STATEMENTS 
RPD*  .0  1  7N53 2>» 

CA  L V  A»COS ( AL  VA*RPD) 

S Al  V  A=  S  I  N  l  AL  VAARPO) 


IP 

(  PC 

MA 

E 

.GT. 

IS.  I 

PO 

HA  E 

*  IS. 

IP 

(PO 

MA 

E 

.LT. 

-NO. 

)  PO 

MA 

E  »  —NO 

IP 

1  PO 

MA 

T 

.lt. 

300. 

)  PO 

MA 

T  *  300 

IF 

(PO 

MA 

T 

•  oT  • 

970. 

)  PO 

MA 

T  *  970 

IF 

( TSW I TC 

H 

.LT. 

0.  I) 

PO 

MA  T 

*  0. 

eleol  ■=  fo  ma  e 

TH  TG  *  P0  MA  T 

STAOL  *  A2  TB 

LOCATION  -  SI  TG 

LOCATIONS  OL  1NPUTS*VA,TG 

FORTRAN  STATEMENTS 

IF  (KOJNT  .EO.  1)  MR  IT  E (6  » 1 0)  ( RELABt  I  ) . I=N, I  1  ). (USMABl  IT  ,I=N ,27) , 
1  ( FT  AFU2( I ) , 1*N  » 1  l ) »  (FTAFU3U 

10  FORMAT ( 8E 13. 5 > 

RELAo(S) =RVCRP 
RELABIo)=RVSATP 
RE  l  A  b  I  JO  )  -  RE  lab  1 11  >  *-R 
E  A 

DSMAB< 6  I «DSMA8 I 9>«F RONT MJ 

DSMAbl  1.  )^0SMAB(1S»  -DSMA6  1  1 8  )  «-D  SMAB  (  2  1)  *DSMAb  (  24  )  *DSM Ab  (  2  7  )  * Rc  A RM  J 

FT AFD2I :>  )-  1- .7  *RVCR  P 

FT AFo2 (6  )- 1- .7*kVSA TP 

FTAPUit  lCt)*FTAFU2(  1 1  )  «RVAREA 

F  T  A  r  U3  (  S  )«■  1*»  .  7*RVCR  P 

FTAFU316)*  1*«.7*RVSAIP 

F  T  AFU3  (10)*FTaFU3(1  1 1 *R VARE a 

VTLA  B*VT  KAB 

PTLAB=PTRA8 

L  0  CA  T  I  C)N  EJ1  JNPUTS*Ab(PTR*P  »3) 

LDCaT10n*-.3  EJ2  INPUTS^AB  (  PTL*P.3> 

LOCATIONS*  AB  inputsml 

I NPo  T  S - t  J 1  (M,3*MTR,T,3»TTR) 

INPjTS-EJ2(w»3-mTL«T»3*TTLI 

LOCATION  =  36  FU2  INPJTS^AB (PTR=P1N » 

LOCaT ION -36  F  0  3  1NPUTS*A8(  PTL  *  F  IN  ) 

FORTRAN  STATtMtNTS 

RELlEFR  *  FO  F  0  2 
REL I EPLsFO  F  03 

call  FNPLOM  (PTRAB.PA  Adi T  J  EJ1 tLOAAb*RELlEPR  .  I. .PN.MRElR » 

CALL  PNFlOm  ( P  T  LAB*  PA  Adi  1  3  c  J  2  .  i_0  A  A  B  •  RE  L  1 E  Fc  .  1 .  ,  FN  ,  WRE  L  L  > 

P  X l S  3*0 
PY 1S3=  0 
f i IS  3=0 


TX IS  3*0 
TY 1S3*0 
TZ 1S3*0 
FY3S3*0 
TX3S3-0 
TZ3S3«0 

LOCATION*  16  S3 

lNPUTS*AB(  PXT«FX ,2 ,F Y T *F Y , 2 , F ZT*F Z , 2 , TXT*T X, 2 . TY T*T V, 2 , TZT *T Z  ,2  ) 
lNPUTS«OL(  2*3) 

FORTRAN  STATEMENTS 

UD  T  L  *FX  4S3/  ANA  SS-O  TL*M  Tl)*. 01745- 
1  32. 2*SIN(P1TTL*. 01745) 

MO  Tl*FZ4S3/ANASS-< -0  TL*U  TO*. 01745* 
l  32.2*C0S (PITT L*.0 1745 )*C0S(R0LTL*. 01 745) 

L  OCA  T I  ON  *1 0  TL  I NPUTS*S3 (  IY  »  4*TY ) 

FORTRAN  STATEMENTS 

ZFORCE*-MD  TL/32.2 
STRJKE*2.145-ALTTL 

XENERGY*.5»AHASS*(Ll  TL*U  Tl*M  TL*M  TL) 

1  ♦  • 5* l I YYTL  *Q  TL*Q  Tl) 

PENERGY*  (PTRAB-PA  AB) *VTRAb*144.  ♦  (PTLAb-PA  Ab)  *V  T  L  AB*  1  «.*»  • 
1  ♦  AMASS *3  2. 2*A  L  T  TL 

TENERGY*  KENERG V*PENERGY 
KOUN  T*RQUNT ♦ 1 

AACCEL*SQRT(QO  TL*OD  Tl) 

LACCEL*  (SQRTUJO  TL*JO  TL*MD  IL*MO  TD)/32.2 
XACCEL-EU  VA*COS(PITTL)*EN  VA*SIN(PI TTL ) 

VT0Tal«S0RT(U  TL*U  Tl*M  TL*m  TL) 

CNT  * 0. 

20  CNT *CNT ♦  1  . 

1 *CN  T* .001 

IF  (I  .GT.l)  &A P ( 1*2)  *  ALTTL*12.  *M2  TR 
Ul  TR*XYZb(3*I*l) 

VI  TK*XYZB(3*I*2) 

Ml  TR*XYZ6(3*1*3) 

ROLTRO 
P I T  T  R  =  P I TT  L 
YAMT  8  *0 

LOCATION  *  63  TR 

fortran  statements 

IF  (CNT  .LT.  o.)  GO  TO  20 
GAP! 9)*ALTTL*12.*m2  TR 
OAPCL*GAP(  «.) 

GAPC  R*  GA  P  (  5 ) 

GAPmL»GAP(6) 

GAPmR*GAP(  7) 

GAPFF  «GAP(b) 

GAPFR  *GAP(9) 

GAPCG  *Ai.TTl*12  •  -14.5 
ENO  OF  MODEL 
PR  INT 


HOOEL  DESCRIPTION  BOElNu  CUSHION  LAND ING*  FI l£  BOHCN2 

A 00  PARAHE  TERS*AHASS,KVCRP,RVSATP,RVAREA,FRONTHUtREARHu,KOJNT  , 

K ENERGY ,PENEKGY,TENERGY,PRAT I U. VTOTAL .RElIEFA , AACCEl tL ACCEL* 
OAPCl  ,«APCK  ,GAPNL  ,GAPWK,GAPPF  ,  I.APP  R  ,GAPL&,  CNT  ,  TS  M  I TCM  tMkc  L  ,  WTRO  , 


1NPU IS*  T  L 

INPUTS*  Ta(A2»C2,D2*C1 J 
INPUTS=TA(D2*C1 > 


IB. 

«  —40. 
‘  300. 
*  R70. 
0. 


ZFORCt , STROKE ,X ACC EL 
A  00  TA3LES*XYZB,2l,GAP,N 
LOCATION*  Bo  VA 

LOCATION  *  BO  TA 

LOCAT ION  *  oo  HA  E 

LOCATION  =•  oo  HA  T 

LOCATION  *  o3  TB 

FORTRAN  STaTEHEKTS 

IF  IfD  HA  E  .&T. 

IP  ( PO  HA  £  ,lT . 

IP  (PO  HA  T  .lt. 

IP  IPO  HA  T  .GT. 

IP  ITSHITCM  .LT. 

ELcOL  »  PO  HA  £ 

TM  TG  *  PO  HA  T 
ST  AUl  =  A?  TB 
LOCATION  -  B1  TG 

LOCATION*’  OL 

pqrtran  statehents 

IP  (KCONT  .EO. 

I  (PTAPJ2(1) , 1*4, 11) 

10  FORHAT (8E13.B) 

RELTK  1  5  >*RVCRP 

RELTM  6)  aRVSATP 

RElTM  10)  aRELTK  (11)  *RVARt  A 

OSHTKt  e>  1  *OSHTM  N)  »DSHTK  (  12  )  *OSHTK(  IS  >*PR0N1NU 
OSHTKI  10 )*OSHT< (21  I aOSHTK ( 24) *DSHTK ( 27 ) *RE  ARHJ 
DSHTKl 30)aDSHTK (33) *OSHTK ( Jo ) »RE ARHO 
PT APU2 ( B ) *  14 . 7 ♦ R VCR  P 


IB.)  PO  HA  E  • 
— *0.)  PO  HA  E 
300. )  PO  HA  T 
R70.)  PO  HA  T 
0.1)  PO  HA  T  = 


INPU  TS*  V  A  » TG 


1)  WRITE  (6  ,  10)  (RELTMI). 1*4, 11  >,(DSHTK(I  >,1*4,36) 


* 


PTAPU2 ( to  I- Ih .7*RvSa  TP 
PTAPU2 ( 10 ) =P  TAP  02 (  1  1  1 *RVAREA 
P 2  10  =  PC  TK 

LOCAT  I  ON**  3  EJ  1NPUTS*TK(  PT  *P  »  3  ) 

LO  CA  T  I  ON  B  10 
PORTRAN  STATEHENTS 

WTRTK*M3  EJ  •  2. 

L0CATICN*2h  TK  1NPUTS*Tl,EJ(T  ,3*TTR),10(W«  2*  WCU  »  T  ,  2  *TC  U  ) 
LOCATION  *  3B  P  02  I  SPOT S*T K ( P T * F IN  ) 

PORTRAN  STATEHENTS 

RELIEPA  •  PO  P  02 

call  PNPLOW(PT  TK.PA  TK,T3  EJ,C0ATK*RELIEFA,I.,FN,*REL ) 
WTRO*WTA  1k«NTCTK 

PRAT  10*  (  PC  TK-PA  TM/IPT  TK-PA  TK ) 

PA  1 S 3  «  0 

FY1S3  «  0 

FZ1S3  «  0 

TX1S3  *  0 

TY 1  S3  «  0 

TZ IS  3  *  0 

P Y3S3*0 
TX3S  3*0 
TZ  3S  3*0 

L OCA  T  1  UN »  1  6  S3 

INPUTS*TK( PXT«PX,2 ,P  Y  !«F  Y  ,2  ,  F  Z ?  *f Z ,2 , TXT » 1 X , 2 . IYT«1 Y , 2t TIT  * T2, 2 ) 
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INPUTS=3L(2=3) 

FORTRAN  STATEMENTS 

L)3  T  L  *F  X«*S  .*/ AMASS- (  3  TL*K  TL  )  •  .01  7<»S»- 
1  32. 2*SIN(PITTl*. 01745) 

NO  TL=F2AS3/AMASS-( -3 

1  32  .2*C0S(  P1TTL*.017A6)*COS(R3LTL*.017<.5  ) 

2F0RCE  =  -NO  Tl/32.2 
STROKE  a  2.*»**17  -  ALTTL 
L0CATI0N*10  Tl  INPUTSsS3(  TY  »  <»  *  TV  ) 

FORTRAN  STATEMENTS 

KENERGY*  ,5*AMASS*  (  LI  TL*U  TL*N  TL*W  TL) 

1  ♦  .  5*  (  I  YYTL  *Q  TL*&  TL) 

PENERgY*  (PT  T  K— PA  TK)*VT  TK*14N.  ♦  (PC  I K— PA  TK)*VC  TK*1M>. 
1  ♦  AMASS*32.2*ALTTL 

TENERGY*  KENERGY*PENERGY 
KOUN  T  »K  0  UN  T  ♦  1 
AACCEL=S3RT(0J  TL*30  TL) 

LACCEL*  ( SUR T ( 00  TL*UO  Tl*HO  TL*ND  TL>>/32.2 
VTOT  AL=S(jRT(U  TL*U  TL*N  TL»N  TL  ) 

XACC  EL*EU  VA*COS( PI TTL >  ♦  EH  VA  *SI  N ( P I TT L  ) 

CNT*0. 

20  CN  T  *  CN  T ♦  1  . 

I*CNT*.001 

IF  (I  .GT.I)  ^,AP(I*2)  *  AL  T  Tl *  1 2.  *H2  TR 
U1  T  R*XY  ZB ( 3*1 ♦  1  ) 

VI  TR=XY2&(3*1*2) 

HI  TR*XY  26(3*1*3  ) 

ROlTR*0 

pittrkpi ttl 
yahtr*o 

LOCATION  *  &3  TR 
FORTRAN  STaTEMcNTS 

IF  (CNT  .LT.  6.  )  GO  TO  20 
&AP(  «»)  *ALTT_  *12  .*H2  TR 
&APCL*&AP(  *.) 

GAPCR«GAP(  6) 

&APNL*&AP( &) 

&APNR*&AP( 7) 

&APRF  *GAP (8  ) 

&APFR  *& AP ( R ) 

GAPC&  *ALTTl*I2.  -lN.S 
END  OF  MODEL 
PRINT 
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MOtel  DESCRIPTION  BOEING  CUSHION  LANDING*  PILE  BDMCN3 

ADD  PARAHETERS-AHASS.kVCRP.RVSATP.RVAREA.FRONTrtJ  »Rfc  AKHU.K.OUNT  • 

RENcRGY .PENERGY .TENERGY, PRAT  10. VTOTAL, RELIEF A, AACCEl.LACCEl. 

GAPCL .GAPCR.GAPWL .GAPHR.GAPFF .GAPFR.GAPCG.CNT ,T SNITCH, NREL.WTRO, 
i FORCE .STROKE .XACCEl 
ADO  T  ABLES-XYZB.  21 .GAP. 9 
L  OCA  T ION  =5  6  VA  INPUT  S-TL 

LOCATION  *  BO  TA 

LOCATION  «-  66  HA  E  INPUTS*!  A ( A2-C2 , D2*C 1 ) 

LOCATION  *  68  HA  T  INPUTS*!  Al  D2*C  1 ) 

LOCATION  *  63  TB 

FORTRAN  STATEHENTS 

IF  (FO  HA  E  .GT.  IS.)  FO  HA  E  *  IS. 

IF  ( FO  HA  E  .LT.  -40.)  FO  HA  E  *  -40. 

IF  (FO  HA  T  .IT.  300.)  FO  HA  T  *  300. 

IF  (FO  HA  T  .GT.  970.)  FO  HA  T  *  970. 

IF  (TSHITCH  .LT.  0.1)  FO  HA  1  *  0. 

ELEOL  «  FO  HA  E 

TM  TG  *  FO  HA  T 

STAOL  *  A 2  TB 

LOCATION  =  SI  TG 

LOCAT I  ON *2  OL  INPUTS-VA.TG 

FORTRAN  STATEHENTS 

IF  (KOUNT  .EG.  1)  MRITEC6.I0)  ( REL TK ( I ) , I *4, 1 1 ) , (DSH TK ( I ) , I *4 , 36 ) . 
1  (FTAFU21 I ) .  1-4, 11 ) 

10  FORHAT ( 6  E 13. S) 

RcLTK(S) -RVCRP 

RELTK(b)  -RVSATP 

RElTM  10)*RELTK(  11)  -KVARE A 

DSHTM  o  )  -DSHTX  (  9)  -OSHTK  (  12  »  =OSHTK<  IS  )  -FRON  THU 
DSHTM  lb  J-DSMTK  (21  )  -OSH Tr  (  2*.  )  =0 SHTR  (  27  )  -RE  ARHU 
OSMTk (  30  )- OSHTK.  (33)  -OSHTk.  (  3o)=REARHU 
FTAFU215  )*  W.  /♦RVCRP 
FT AFU2 ( 6 ) *  1-  .7*  KVS A  T  P 
FTAFU2I 1C)-FTAFU2(  11>-KVARLA 
l  JCA  T  I  ON**  3  EJ  INPUTS-TMPT-P,  3) 

FORTRAN  STATtHENTS 
«T«TK*^J  EJ 

LOCATION-24  TK  INPUTS-TL,EJ(T,3*TTR) 

LOCATION  -  35  F U2  I NPUTS-TK (PT-FIN ) 

FORTRAN  STATEHENTS 

RELlEFA  =  FO  FU2 

CALL  FNFLOWIPT  TK.PA  TK.T3  E J , C 0 A TK*R E l 1 EF A , 1 . , FN .MR E L  ) 
WTRU*RTATk*WTCTK 

PRATIO-IPC  TK-PA  Tk)/(PT  TK-PA  TK) 

FX1S3  -  0 
FY1S3  -  0 
F21S3  -  0 
TX  IS  3  =  0 
TV1S3  »  0 
TZ1S3  «  0 
FY3S3-0 
TX3S3-0 
TZ3S3-0 

L  JCA  T  ION  - 1 6  S3 

INPUTS*TK(PXT-FX,2,FyT«FY,2,FZT*PZ,2.TXT-TX,2,TVT*TV,2,TZT-TZ,2I 
INPUTS*Ol(  2-3) 

FORTRAN  STATEHENTS 


UO  TL*F  X4S3/ AMASS- ( Q  Tl*W  TL)*. 01745- 
1  32. 2*SIN(P1TTL*. 01745) 

WD  TL»F24S3/AMASS-( -«  TL*U  TL)*.017454 
1  32.2*C0S(PITTL*.01745)*C0S(R0LTL*.01745) 

ZFORCE  *  -WO  TL/32.2 
STROKE  *  2.4417  -  ALTTL 
LOCAT  10N*1  0  TL  I NPUTS =S3 ( TY , 4«TY ) 

FORTRAN  STATEMENTS 

KENERGV* .5*AMASS*(U  TL*U  TL»W  TL*W  TL) 

1  ♦  .5*(IYYTL*C  TL*Q  TU 

PENERGV»  (PT  TK-PA  TK)«VT  TK*144.  ♦  (PC  TK-PA  TKI  *VC  TK* 
1  ♦  AMASS *3 2. 2 •ALTTL 

TENERGV*  KENERGY»PENERGY 
KQJNT*KQUNT  ♦  1 
AACCEL*SQRT (00  Tl*QD  TL > 

LACC£L«  (SQRUUD  T  L  *UD  Tl*WD  TL*WD  TU  1/32.2 
VTOTAL«SQRI(U  TL*U  T  L ♦W  IL*W  TL) 

XACC  EL*EU  VA*COS(PI TTL )  ♦  E  W  VA*SIN( PITTL ) 

CNT*0. 

20  CNT=CNT ♦  1 . 

1  *CNT ♦ .001 

IF  (I  ,GT . 1 )  GA  P ( 1 ♦ 2 )  *  ALT  TL*l 2 .  »W2  TR 
U1  TR«XY  ZB ( 3* I ♦ 1 ) 

VI  TR«XY2B 1 3* I ♦ 2 ) 

Ml  TR*XY  28 ( 3  *1 ♦ 3  ) 

rolt r*o 

P  I TT  R=P  I  TTL 

vawtr=o 

LOCATION  =  t>3  TR 
FORTRAN  STATEMENTS 

IF  (CNT  ,lT.  6. )  GO  TO  20 
GAP( 9)*AlTTL*12.*W2  TR 
GA  PL  L  r&4  P  (  4  ) 

GAPCR*GAP( 5 ) 

GAP*L*GAP(  e>) 

GAPWR*GAP( 7 ) 

&APFF  *&AP (8  ) 

GAPFR  *&AP  (  9  ) 

GAPCG  =ALTTL*12.  -14.5 
END  OF  MODEL 
PRINT 
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MOD€  L  DESCRIPTION  BOEING  CUSHION  LANDING,  F 

BDMCNh 

ADD  PARAMt TER S* AMASS , RV^RP ,R VSA T P , KVAR t A , F RONTMU *RE ARMU.KOUNT, 

K ENERGY .PENERGY ,TENERGY,PRATIG,VT0TAL, RELIEF  A, AACCEL , LACCEL , 
GAPCL  »G  APCR  »GAPML»GAPW  R,GAPFF  ,  GAPF  R  ,  GAPC&,  CNT  tTSWlTCH, MRE  L  ,  *»T  KO  , 
2  FORCE, STROKE ,XACCEL 
ADD  TA8LES*XY2&, 21 .GAP, 9 
COCA  T  ION=t>6  VA  1NPUTS*TL 


LOCATION  = 

80 

TA 

LOCATION  - 

66 

MA 

E 

INPUTS*! A (A2*C2,D2*C1) 

LOCATION  * 

68 

MA 

T 

INPUTS  =  Ta(02=C1) 

LOUT  I  ON  = 

63 

TB 

FORTRAN  STATEMENTS 

IF  (FO  MA  E  .&T .  IS. I  FO  MA  E  *  IS. 

IF  (FO  MA  E  .LT.  -40.)  FO  MA  E  *  — »0. 

IF  (FO  MA  T  .LT.  300.)  FO  MA  T  *  300. 

IF  (FO  MA  T  .GT.  970.)  FO  MA  T  *  970. 

IF  (TSWITCH  .LT.  0.1)  FO  MA  T  *  0. 

ELEOl  t  FO  MA  E 

Th  TO  =  FO  MA  T 

STADL  *  A 2  TB 

LOCATION  *  SI  T  & 

LOCATIONS  OL  1NPUTS*VA,T& 

FORTRAN  STATEMENTS 

IF  (KQUNT  .EG.  1)  WRITE (6, 10)  (RELTx(l),l-4,ll),(DSMTK(l),l=4,3&), 
1  (FTAFU2(  I) , 1*4,  11) 

10  FORMAT! 8E13.S) 

RElTK(S) =RVCRP 

RtLTK(6)=RVSATP 

RELTM  1G)=RELTK( 11  )  *RVARfc  A 

DSMT  X ( 6 ) *DSMTK <  9) *DSMTK ( 1C  )  *DSM  Tk ( 15  J =F  RONTMU 

DSMTM  18  >*OSMTk  (21  ) =OSMTx ( 24  )=DSMTk ( 27  >  =RE  ARM J 

DSMTM  30 )  =  DSMTK ( 33) *USMTK ( 36) =RtARMU 

F  T  AF  U2 ( S )- 14 .7*RVCRP 

FT AF U2  (  6  )  -  1*».7«RVSATP 

FTAFU2! 10)=FTAFU2( 1 1 ) *R  VARE  A 

P2  10  *  PC  TK 

L  OCA  T  10N**»  3  EJ  INPJTS*TK(PT  =P,3  ) 

L0CATI0N-4S  10 

FORTRAN  STATEMENTS 

WTRTk*W3  EJ  •  2. 

IF  CALTTL  .LT.  3.5)  WTRTK*W3  EJ 
L  OCA  T I  ON  =  2  4  TK  1 NPUT S *Tl , EJ ( T ,3  =  T T R) , 1 0 ( W , 2=*CU , T , 2*TCU ) 

LOCATION  *  35  F U2  INPUTS* T* CPT *F IN ) 

FORTRAN  STATEMENTS 

RElIEFA  *  FO  FU2 

CALL  FNF  LOW( PT  TK ,P A  TK , T3  fc J ,CDATK*RE L IE F A , 1 . , FN, WR E L  ) 

WT  R  0*W  T  A  TK+WTCTK 

PRAT  10* ( PC  TK-PA  TK)/(PT  TK-PA  Tk) 

FX1S3  «  0 
FY1S3  *  0 
F21S3  *  0 
TX1S3  «  0 
TY1S3  «  0 
T21S3  «  0 
FY3S3*0 
TX3S3-0 
TI3S3«0 
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LOCATlON=l6  S3 

INPUTS*TK( FXT=FX,2.FYT=FY,2,FZT*FZ,2.TAT=TX,2tTYT*TY,2,TZT*TZ»2) 
INPUTS=0L( 2*3) 

FORTRAN  STATEMENTS 

UD  TL*FX<*S3/AMASS-  (  Q  TL*W  Tl  )  •  •  01  7**i»- 
1  32.2*SIN(PITTL*.017<*S) 

WO  TL*FZ-»S3/AMASS-(-a  TL*U  Tl)*.017AS« 

1  32.2*C3S(PITTL*.0174f>l*COS(ROLTL*.01  7AS  ) 

ZFOKCE  *  -WO  TL/32.2 
STRQXE  *  2.<»*»17  -  ALTTL 
L0CaT10N*10  TL  INPUTS  =  S3(  TY  , A*TY) 

fortran  statements 

KENERGY*.5*AMASS*(U  TL*U  I L *W  TL*W  TL) 

1  ♦  .  *•(  IYYTL*C  TL*C  TL) 

PENERGY*  (PT  TX-PA  TK)*VT  TK*1«*4.  ♦  (PC  TX-PA  TX)*VC  TK*144. 
I  ♦  AMASS*32.2*ALTTL 
TENE  R&Y *  XENERGY*PENERGY 
X3JN  T  =XOlWT  ♦  1 
AACCEL*SQRT (03  TLPQO  TL) 

LACC  EL  =  (SORTlUU  TL*UO  TL*WD  TL  *WD  TL))/32.2 
VTOT AL*SQRT( U  TL  *U  TL»W  TL*W  TL ) 

XACCEHEU  VA  *CQS  l  P  I  TTL  )  ♦  EW  VA*SIN( P ITT L ) 

CNT  =0. 

20  CNT *CNT ♦ 1 . 

1  *CN  T  ♦  .001 

IF  (I  .GT.l)  GA P ( 1*2)  =  ALTTL *12.  *W2  TR 
U1  T  R*  X Y  ZS  (  3 •  I  ♦  1  ) 

VI  TR=XYZb (3*1 *21 
Wl  T  R  =  X  Y  ZB  ( 3  •  I  ♦  3  ) 

R0lTR*0 
P I TT  R*P I TT  L 
YAWT  R«0 

LOCATION  *  63  TR 
FORTRAN  STATEMENTS 

IF  (CNT  ,lT.  6. )  GO  TO  20 
GAP( N  I * ALT  TL  • 12 • *W2  TR 
&APCL*&AP(  *.) 

&APCR*GAP( 5 ) 

GAP  W  L  m&A  P  (  6) 

&APWR-&API 7 ) 

&APFF  «&AP(8) 

&APFR  *&AP(9) 

&APC&  * ALT  TL •! 2  •  -1A.5 
END  OF  MODEL 
PRINT 
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PR  T  TITLE*  FILE  BFABD20 

Li  PARAMETER  VALUES 

DE  M  A  10L  **»9  ,e>  9, C  0L=3.608*XP10L*0*  I  SWQL  *3,STAQL*0 

LI  A  IXXSG*67,I  YYSG=790,1ZZSG=570,  I XZ SU=20 , 1 XY SG*0 , 1 YZSG =0 
IN  XO  0L*-.056  • X A  01=  -1.89, XU  OL *  0,XDc0L*  0 

ST  l A  0L*-3.1 5, ZADOL*  O.ZQ  0L*-2.91,ZU  3L*0, ZDEOL*-1.272, 

XI  X  ZO  OL*  -.7  t>S,  ZOSOL  *  -1.0 

IN  MO  OL*  . 02  06 ,M  ALOL  *  -.15, MADQL*0 ,M0  OL*  -15.66, 

0.  MU  OL*0,MDEOL*  -1. 80 5, MD SOL =2. 991 

VO  C  B  DL*6.0833,FSPDL*0,SP0OL*0 

ST  F Y10L*0,FZ 10L*0, TX1DL=0, TY10L=0, TZ10L*0 

IN  Yd  DL*-1 .158, Y800L*0,YP  0L=.119,YR  DL *1 . 44, YOkOL *.2 137 , rOADL  =0 

0.  LDR0L*.064 ,LB  OL *— .1662 ,LBODL*0 , LP  DL*-.235,LR  0L*O . 49, L0A0L=0 . 1203 

YO  NORDL*-. 257, NDADL*-. 0722, NB  DL*.0516,NBDDL*0,NP  DC*. 258, NR  DL=-1.5*3 

SS  L  BRDL  *  1  * YbROL  =  1 , NB  RDL  =1 

SS  7  10  1VA*3, I0&VA*6,S  VA*26»  VS  VA*22  1.2*44, ALSVA*0. 

SS  Cl  MAI*  -1..C1  MA2*1,C2  MA2 *0 

SS  PH  VA*0,UW1VA=0,RW1 VA*0, VH  VA*0 

01  L  Cl  M  A3  =— 1 , AN  F  U* 1 

03  E  L  EV  A T  R=  1 . 

U  TABLE.FTAFU.4 

*  &  0,930,50000,55000 

FO  2  0  00 ,200  0  ,  0,0 

FO  T  ABLE  ,  A2TT  A2 ,2 

0  1  L  0 , 50 

VT  0,0 

AL  T ABLE.B2TT a2,h 

EL  L  0,5,5.5,50 

FX  0,0, 0,0 

FZ  T  ABLE  ,l2TT  a2,*» 

ST  0  0,5,5.5,50 

AL  0,0, 0,0 

PL  TaB«.E  »A2TTa,2 

T  I  E  0 , 50 

PR  0,0 

01  T  ABLE  ,B2TT  A, 2 

F  0  A  0 ,50 

FO  0,0 

*0  TABt-E,C2TTA,2 

0  3  C  0 , 50 

R2  0,0 

Cl  T  ABlE  ,  02  T I  a ,2 

U  &  0 , 50 

V  1,1 

M  INITIAL  conditions 

FO  A  U  SG*221.24,V  S 

VT 

01  , M  S  &r9 , P  SG*0 ,0  SU*O.R  S^*0, 

AL  A  ROLSG*0,PI T  S&* 1, YA  HSi*0»  A L  TSG=2000,X  SG=931,Y  SG*0 

RO  PRINT  CONTROL** 

PI  Q.C.  OATA 

YA  G  YOP  *  0 ,0,0,0 , 1  • 0, 221 .2* , 0,9, 9, 0 , 0 
A  L  UOP  *  0,0, 300,0 

01  <3  *  .0036,  .01,  .1 1*2*0, 2*2, .06,1,  1,4,-, 

p  G  RU  ~  .01, .01, .02,. 01 
0  parameter  VALUES 

R  L 1 RDL *-.079, YTRDL* -. 1 96 , N TRDL *- . 2 6 1 , X T ROL *- . 0 1 5fc ,MAL0L=.25 

BE  A  M  TROL  *-  .0079 
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PRINTER  PLOTS 
LINEAR  ANALYSIS 
DESIGN  O.C. 

LINEAR  ANALYSIS 
I  NT  CONTROL,  ALTSG=0,X  SG*0 
STEADY  STATE 
X  IC-X 

INT  CONTROL, AlTSG*1 
O.C.  DATA 
YOP*C(Y, 1)0,0 

STEADY  state 

INT  CONTROL,  ALTSG«=0,P1  TSG*0 

O.C.  DATA 

Y0P=C(*,1)m,* 

SS  p  AKANETER  =  PITSG, IC 
SS  STAKT=2 
SS  S  T  OP  =6 
SS  POINTS** 

OISPlAYI 
03  OC.VS.PITSG 
U  SG , V  S , P I T  SG 
m  SG.VS.PITSG 
EO  MAI  ,VS, PITS6 
EO  MA2 ,VS, PI TSC 
D  ISPLAY2 
VT  VA.VS.PITSG 
AL  VA.VS.PITSG 
ELEOL.VS.PITSG 
EX20L.VS.P ITSG 
E220L.VS.P  I T  SG 
STEADY  STATE 
ALL  STATtS 

PLCT  1C  =  S  .  J  .  b  A'JM&A  R  TNE  R  .  MS  *.1-h7 

T  ITLE-b-AKPV  ../AL^vS  CcPLCYED,  LANCING  APPROACH  ANALYSIS 
PRAT  E -i 
D  1  SP  L  A  Y  1 

EO  ma  e,  vs  ,t  ime 

f 0  MA  R.VS.T IME 
*0  MA  A, VS, TIME 
03  OC.VS.T IME 
R*!*..  VS,  T  IME 
0  I  SP  L  A  Y  ’ 

0  SG, VS, TIME 
V  SG, VS, TIME 
M  SG, VS, TIME 
EC  MAI, VS,  I  i  ME 
VT  VA, VS,T IME 
D  I  SPLAY3 
A  L  VA.VS.T IMfc 
ROLS&.VS.TIME 
P ITSG.VS ,T IME 
YA WSG.VS ,T IME 
A  L  TS&, VS , T IME 
DISPLAY*. 

P  SG, VS, TIME 
C  S&.VS.TIMt 
R  SG, VS, TIME 
BE  VA, VS, TIME 
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DISPLAYS 
x  S„, VS, TIME 
Y  s&, vs, time 

YD  S&. VS, TIME 
FO  Fu.VS.TIME 
f-D  MAi.VS,  TIME 
T  I FC  *  •  I 
T  MAa  s-20. 


TITLE*  PILE  BFATull 

P  A  RA  N£  T  E  K  VALUES 

MA10l=-9.o<.,c  01*3.60B,XP10L*0,1  S*Ol  *3,  S T  AOl *0 

1  XXS  0*  67  ,  I  YY  50*7  90,  IZZ50*570  ,  1XZ 50*20,  1XY  50*0,  I  Y  Z  SO  =0 
XO  3L*-.05&  ,XA  OL*  -1.69, XU  3L  *  0,XOE3L*  0 
1  A  0L*-->.15,Z  A  UOl  *  O.ZQ  0L*-2.91,ZU  0L*0,Zt)EUL*-1.272, 

ZO  01*  - . 7 0$ i ZOSCt  *  -1.0 

MO  OL*  .  C  2Qo » **  AL3L  *  -.15,  HADUL**0  ,*«  OL*  -15.66, 

HU  01*G,MDE0l*  -1 .605  ,M0S0L*2  .99  1 
B  Ol=b.Ob33,FSPDL*0, SP03L*0 
F  Y 10L  *0, PZ 10. *0, Tx 1DL*0 , T  Y10l=l , T210L  *0 

Y6  D  l  *  -1  •  1  5b  ,  V  BJDL  *0 *  YP  3L*.119,YK  Dl*1.4*.,  Y0kl)L*.2  137,  YUA0L*0 
L  D  KJ  L  *  .  0 o*»  ,  l  B  Dl  *—  •  1 6o2  *  L  BOOL  *0  »  L  P  DL*-.235,LK  Dl =0 .49, LUAOL =0 . 1203 
NDR.'L*-. 257, NOAJL*-. 0722, NB  OL*  .0510,  NaOOL  »U  »NP  Ol=.258,NR  DL*-1.Vl3 
LSRDL*1,VbRDL*1.NBR0L*1 

I  0  1 V  A  *  3  ,  IDOV A  *  6,  5  VA=26,VS  VA*2l  1.2«»**4,  ALSVA*0. 

Cl  MAI*  -l.,Ci  MAL *  1 «C2  MA2*0 
Pa  VA*0,QMlVA«0,RMlVA*0 
C  1  M  A3  •*  -  1  •  AS  Fu«l 

table  *  p  t  ap  u*  4 

0,930,50000,55000 

2000, 200o, 0,0 

T  ABl  E , A2  TT  A2 ,2 

0,50 

0,0 

TAbLfc,B2TT  A2,-. 

0,5,5.5,50 
C ,0,-10.61 ,-10. al 
T  ABLE  ,C2TT  A2 
0,5,5.5,50 
0 ,0, 10.61 , 10 . o 1 
T  ABL  L , A2TT  A, 2 
0,50 
0,0 

T  ABlE,B2TTA,2 

0,50 

0,0 

table  ,C2Tta,2 
0,50 

0  ,0 

T AbLE,02TTA,2 
0,50 

1  .  1 

INITIAL  CONDITIONS 

U  S  0*221. 24 , V  SG*0,M  50*9, p  50*0,0  50*0,  R  50*0, 

ROlSO'O, PITSO* 1, YAMS0*0, A LTSO*2000,X  S0*931,Y  50*0 

PRINT  CONT  RDu  *  3 
O.C.  DATA 

YOP  *  0,0, 0,0, 1,0,  221. 2*,, 0,9, 9, 0,0 
UOP  *  0,0,300,0 

«l  *  •  003b ,.01,  .11,2,0,2,  . 0*» ,  .06,  1.5,2  ,9,4 
RU  *  .01, .01, .02, .01 

parameter  values 

L  TROl *-.0746, YTRDl*-.332, NTROL*- . 364, XTROL *-.0276,M AL0l*.35 
MTROl  *- .01 47 
L 1  Pfc  AR  ANALYSIS 
OE  SI  ON  O.C. 

L  INE  AR  ANALYSIS 
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INT  CONTROL#  ALTSG*0,x  SG*0,Y  SG*0 

steady  state 

*1  c-x 

ALL  STATES 

printer  plots,  plot  on 

plot  id  •  s.j .baum Partner  ,  ms  <.1-47 

TITLE  »b-AR  Pv  k/ACRS  DEPLOYED,  LANDING  APPROACH  KITH  SHARP  EDGED  GUST 

PRATE  »2 

DI  SPLAYl 

PO  HA  £, VS, TIME 

PC  MA  R,  VS  , TIME 

PO  MX  A, VS, TIME 

OJ  OC, VS, TIME 

R 24, VS, time 

0  I  SPLAY2 

U  SG, VS, TIME 

V  SG, VS, TIME 
M  SG, VS, TIME 
PO  M*  I, VS, TIME 
VT  V  A , VS , T I ME 
D  I  SPLAY3 

AL  VA, VS, TIME 
R  OLSG , VS »T IME 
PITS&,VS,TIME 
Y AriSG.VS.TIME 
ALTSG.VS.T  IME 
D  I  SPLAY4 
P  SG, VS, TIME 
Q  SG, VS, TIME 
R  SG, VS, TIME 
9  E  VA.VS.TIME 
D  I  SP  LAYS 
X  SG, VS, TIME 

Y  SG, VS, TIME 
YD  SG.VS.T  IME 
PO  PU,  VS,T  IME 
PC  MA3.VS.TIME 
T  INC  *.  1 

T  MAX  *  20. 

SIMULATE 
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TITLE*  FILE  BFATD20 

PARAMETER  VALUES 

M  AlDL*99.c9,C  0L*3.6  08  »XP10L*0«I  SmOL  *3»STA0L*0 
I  XXS0*67,I  YYS0«790,IZZS&*570,  1 XZS&*20 , I XYSG-0 , I Y ZS&*0 
XO  0L—.056  ,  X  A  OL*  -1.89.XU  3L  *  O.XDEOL*  0 
l A  0L*-3.15,ZA00L*  O.ZQ  0L*-2.91,ZU  OL *0,  ZDE OL* - 1 .2 72, 

ZO  OL*  -.7oS,Z0S0L*  -1.0 

MO  OL*  .  02  Oo  .  M  ALOL  *  -  .  IS  •  MAD0L*0  *  MO  OL*  -lt>.06, 

MU  0  L*0, MOEOL  *  -1.805 ,M0SOL*2. 991 
8  DL*8.O833,FSPDL*0,SPOOl*O 
FYDl*0»FZ10L*0»TX13L*0»T  Y 1  OL  *0  ,  T  Z10L  *0 

Y  8  0L*-1 .158,  Y800l*0,YP  0L*.119,YR  OL  *1  .  *»9,  YDRDL  *  .  2  1  37  ,  YDA  OL  *0 
LDKDL*.0o-.,L8  OL*-.  10  02  ,  L  BOOL  *0  »  LP  Oc*-.235,LR  DL*0 .99, LOADL *0 . 1203 
N  DRDl *-.257, NO  AD L*-. 0722, N8  OL* .0510, Nb3DL*0,NP 
*.25B,Nk  OL*-  1 . 593 
L8RDL* 1 .YBROL* 1, NBR3L • 1 

1DWA-3,  I DGVA  *  o  .  S  VA*2o.VS  VA*22  1.2*»99,AlSVA=0. 

Cl  MAI*  -1..C1  MA2-1.C2  M A2«0 
Pm  VA*0»WM1VA*0, RM1VA«0, VM  VA*0 
Cl  MA3*-1,AS  FU*1 
ELEVATR* 1. 

T  ABL  E  »FT  AF  U»  9 
0 ,930,50000,55000 
2000.2000.0,0 
TABlE,A2TTA2,2 
0 ,50 
0,0 

T ABLE ,B2TT A2,- 
0,5,5.5,50 
0 ,0,0,0 
T  A 6t  F  ,  C2  TT  A2  , 

0 , 5, 5 .5,50 
0 , 0 ,  0 , 0 
table  ,  a?TT  a, 2 
0 ,50 
0,0 

T ABLE ,B2TT A, 2 

0  ,50 
0,0 

T  ABLE ,C2TTA,2 
0 ,50 
0  .0 

T  A  BL  E  »  02  TT  A  ,  2 
0 ,50 
l  .  1 

INITIAL  CONDITIONS 

U  Sfc*22 1 . 29 , V  SO  *  0 , M  SO  *9 , P  SO*0 ,  w  SO*0,R  SO*  0 , 

RCLSS*0,PITSO* 1, YAmS0*O.ALTS0  =  2O00,X  SO*  93 1 , y  sg*o 
PRINT  CONTROL**. 
o.C.  data 

Y OP  *  0,0, 0,0, 1,0,221.24,0,9,9,0,0 
UUP  *  0,0,300,0 

0  *  . 0036, .01, .11, 2*0*2, 2«.06,1, 1,9,9 
RU  *  .01, .01, .02,. 01 
PARAMETER  values 

LTRDL*-.07-B, YTRDL*-.332,NTR0L*-.3fc^,XTR0L*-.0276,MALOL*.50 
MTROL*- .0197 
PRINTER  PLOTS 
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LINEAR  ANALYSIS 
DESIGN  O.C. 

LINEAR  ANALYSIS 
T  AtL  E  »  62  TT  A2 , 2 
3 .50 
•»  0  »•»  0 

INT  CONTROL.  ALTSG*0,X  SG*0 
STEADY  STATE 
X  IC-X 

INT  CONTROL, ALTSG*1 
D.C.  DATA 
YOP*C  ( °» 110,0 
STEADY  STATE 

INT  CONTROL,  ALTSG*0,  PITSG*0 
O.C.  DATA 
YOP=C(  9,1  )«>,«» 

T1TLE*B-AKPV  N/ACRS  DEPLOYED,  LANDING  APPROACH  TRIM  ANALYSIS  M/CROSSMIND 

SS  PARAN£TER=PITSG,IC 

SS  START-2 

SS  ST0P*5 

SS  POINTS* 13 

D  1  SPLAY1 

03  DC, VS, PIT  SO 

U  SG,  VS,P ITSG 

m  SG,VS ,P ITSG 

FO  MAl.VS,  PI  TSG 

FO  MA2.VS.PITSG 

D  I  SPLAY2 

vr  vAtvs,PirsG 

AL  v  A  ,  VS  »  P I T  SG 
ELEOL.VS.P  ITSG 
F  X20L  ,VS,P ITSG 
F l 23L ,VS,P ITSG 
STUDY  STATE 
ALL  STATES 

PLOT  ID  *  S.J. BAUMGARTNER,  MS  M-47 

T  I  TV  E  «t»-AR  PV  N/ACRS  DEPLOYEO,  LANDING  APPROACH  ANALYSIS 
PRATE  *2 

D1  SPLAY1 

FO  MA  E, VS, TIME 

FO  **A  r, vs, time 

FO  MA  A , VS , T I ME 
03  OC. VS, TIME 
R2*»,  VS  ,T  IME 
01  SP  L  AY2 
U  SG, VS, TIME 
V  SG, VS, TIME 
M  SG, VS, TIME 
FO  MAI  .VS.TIMt 
VT  VA, VS, TIME 
0  1  SPLAY3 
AL  VA, VS, TIME 
ROLSG.VS.T  IME 
P  I  TSG,  VS  ,  T  IME 
YANSG,  VS«T  IME 
A  L  TSG, VS , T IME 
01  SPLAY*. 

P  SG, VS, TIME 
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a  SG, VS. TIME 
R  SG, VS. TIMS 
BE  VA.VS.TIME 
DISPLAYS 
X  SG. VS, TIHfc 
Y  SG, VS, TIME 
YD  SG.VS.T IMS 
FO  F  J , VS  ,  T IMS 
FC  MA3 ,VS, TIME 
T  I  *C  s  .  1 
T  MAA  *20 . 


ononooTO  Of-f-foonoo-rr  noo^r-r-  -nfoonof 


M 

A 


ODE  L  DESCRIPTION 
00  PARAMETERS*  EC 
ORTRAN  STATEMENTS 


6-ARPV,  LANDING  APPROACH 
EVATR,UM,VN,MM,RR,PP,YY,VM2 


TRIM  ANALYSIS, 


BFMTD20 


COMPONENT  TA2  IS  USED  TO  DEFINE  MIND  CONDITIONS  0UR1NG 
LANDING  APPROACH 


OCA  T  I  ON  >16  T  A2 

ORTRAN  STATEMENTS 
UM*A  2  TA2 
VM*B  2  TA2 
MM  >C  2  TA2 
RR>ROLSG 
PP*P  IT SG 


YY 

*Y 

AMSG 

VW2> 

UW*( SINt 

RR) 

I 

♦ 

VM* ( SINt 

RR) 

2 

♦ 

MM* ( SINt 

RR  1 

VM 

V 

A«VW2 

OCA 

TION*46  va 

OCA 

T  1  ON 

>2 

8  MAI 

ORT 

RAN 

ST 

ATEMENTS 

•SIN (PP I •COStYYJ -COSlRR)*SINlYY) » 
•SIN (PP)*SINtYY) ♦COStRR)*COS<YY) ) 
•COS(PP) I 

INPU  TS>  SG,  T  A2  (  A2  *UM,C2*MM ) 
INPUTS«SG(PIT*FIN),VA(AL*C2) 


the 


F0LL0M1NG  FOUR  LINES  HAVE  BEEN 


MODIFIED 


FINMA2  «  SORT ( U  SG*U  SG*M  SG*M  SG)*S1N(F0  MAI »3. 14 15V/ 180 . ) 

RPD*. 01745324 

CALVA  «  C0S( AL  VA*RPD) 

SALVA  *  SIN(  AL  VA*R  PD) 

OCAT ION *6 4  MA2 
ORTRAN  STATEMENTS 


COMPONENT  FU  DEFINES  THE  DESIRED  LANDING  APPROACH 
GLIDE  PATH  AND  COMPONENT  MA3  CALCULATES  THE  ALTITUDE 
ERROR  OF  THE  AIRPLANE  DURING  THE  FINAL  LANDING  APPROACH. 

0CAT10N  *  6<»  FU  INPUT  S*SGtX«FIN) 

OCAT ION  «  67  M A3  I NPU T S* SG t ALT *C2 ) , FU < F0*F IN ) 

OCA  T I  ON  >72  JC 

.C.  INPUTS  >  P  SG,  Q  SG ,R  SG , ROLSG ,P I T SG, Y AMSG, V 1  VA,V  SG,M  SG, 
FO  MA2  ,  Y  SG  ,F0  MA  3 

•C.  OUTPUTS  *  FINMA  A.FINMA  E , F X 10L , F I NM A  R 
ORTRAN  STATEMENTS 


COMPONENTS  MA  E,  MA  A,  AND  MA  R  COMBINE  O.C.  OUTPUT 
COMMANDS  TO  THE  CONTROL  SURFACES  MlTH  GROUND  PILOT  COMMANDS. 
TABLE  D2TTA  IS  USED  AS  A  SM1TCH  TO  SHUT  OFF  THE  OPTIMAL 
CONTROLLER. 


LOCATION 

*  113 

TA 

LOCATION 

«  143 

MA  E 

INPUTS*  T  At  A2*C2.D2*C1  ) 

LOCATION 

*  1«*5 

MA  A 

INPUTS* T AtB2*C2, D2 *C 1 ) 

LOCA  TION 

>  147 

MA  R 

1NPUTS*TA(C2*C2«D2*C1) 

FORTRAN 

statements 

IF 

<  FC  MA 

E  .GT. 

15.)  FO  MA  E«15. 

IF 

(  FO  MA 

E  .LT. 

-40.)  FO  MA  £  «  -40. 

IF 

t  ELE  VA  TR  .GT. 

.  1  )  E LEOL  *  FO  MA  E 

IF 

(  03  OC 

.LT.  300.)  03  OC  >  330. 
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TIlLt*  BOE 1  NO  LANDING  WITH  SUCTION  BRAKING,  FILL  BLAAS03 
T  ABLE  »T  POIO.2 
0  ,  .1 

0,20  / 

TABLE.TABE  Jl,7,5  ' 

I  ,  12.2-.I2.9  3, 13.6  1,1*^ 

1  .01 , 1  •  OSS  ,  1  •  Ot>i  1.07 , 1.08 ,1.03S  ,  1  .IS 

1,1,  1,1,1,  1,1  ■ ; 

19,10.27,9,6.05,3. 1, 1.47, 1.2 
20,10. 39,9.73,6.51 ,9. 18,2.85, 1.3 
2 1,10. 5, 9. 83, 6. 9, 5. 17, 4. IS, 1.9 
2 2, 10. 6, 9. 9, 7, 5.3, -.3, 1.5 
TABLE  ,  TABE  J2,7,5 
1 , 12.24, 12.93, 13.61, 15 
1 .01 , 1.055, 1.06, 1.07, 1.08,1.085, 1.15 
1  ,  1,  1,  1,  1,  1,1 

19,10.27,9,6.05,3.1,1.47, 1.2 
20, 10. 39, 9. 73, 6. 51, -.18, 2. 85, 1.3 
2 1,10.5,9.83,6.9,5.17,4.15,1.4 
22, 10. 6, 4. 9, 7,5. 3, 4. 3, 1.5 
T  A  BL  t  ,  AULT  K ,  2 
1  3,0 ,40. 84 , 1 
TABLE  ,XY2TK,  22 

106. 85 .. 765.0. 67  *5 
105. 765, 1.85,0,22.5 
98.75,2,0, 0 
86.25,2,0,0 
73.5,2,0,0 

6C  .5 ,2,0,0 

47.5,2,0,0 

34.5,2,0,0 

21.5,2,0,0 

14.235,1.85,0,-22.5 

1  3.15,  .765  , 0 ,  -67 . 5 

T  ABLE  ,DSMT  K,  17 

9.23 . 1..  7 
9 .23  ,  l, .7 

12.5.1..  7 

12.5. 1..  7 

1 3.1. . 7 
13,1  ,.7 
1  3,1  ,.7 

13,1 ,.7 

13.1. . 7 

9. 23.1. . 7 

9.23 .1..  7 

table, ialtk, 22 

1. . 0111.17.42.6 

1..  0111. 17. 42. 6 

1..  00872. 17. 42 .6 
1,  .00872,17.42  ,6 
1,0,20.42,0 

1 ,0, 20.42,0 
1 ,0,20.42,0 
1,0, 20.42,0 
1 , 0, 20.4 2 , 0 
1 ,0,20.42,0 
1,0,20.42,0 
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TABLE  ,reltk,<. 

0 ,1.62,2.7,100 
0  •  Ot  1<»«, »  1*»n 
PARAMETER  VALUES 
P  2  DV  3*  1  •*.  7 

PI  10*200, T1  I0*o60,  SHI  13*0,03110*0 

AR2PS*3,D2  F  S*  1.  16 

AR3*S  =  3,D3  F  S* l. 63 

3HYF S*2, AHTFS* .10-4, TANFS*520 

HO  FS*  l,  VOLFS*  .0036**  ,  FC  F  S*  1 

AK  DU2*2,AL  002*1.25,0  0J2*1.63 

T  A*)U2*620,HC  DU2=1.FC  002*1 

3  PE3V 1 *60, A l  0 VI *• 167 

0  DVl*l.o3,T  A HD VI *520 

HO  3V  1*1 »F  C  DV 1* 1, VAL0V1 *  1 

AX  0U3* 2 , A L  0U3* 1. 68 , D  0U3*l.l6 

TAHD03*520  ,H0  0U3*1,FC  033*1 

0PE3V2  *60, AL  0V2*.l6? 

0  3V2*1. 16, TAMOV 2*520 

HO  DV2  *1 ,F  C  0 V  2* 1 , VAL  DV2  *  1 

ANTE  J1*.1*»9,ANEEJ1  *.  174, AK  EJ1*.2 

ANTE  J2*.07<,3,ANEEJ2*.0868,AX  EJ2*.2 

P2  EJ1*19.7,T2  E  J 1  *520 

T 2  £  J2*520 

VU  TX«*»0,PA  TX*1A.  7,  NE  Tx  —  ll 
C D0TX*.9,NSTTX*1 ,npttx*io 
BSTTX*2B6,NLTTX*85.5 
CDITX*.6 ,CD2TX  *.2, CD ATX  *. 9 
3SCTX*22o, WLCTX* 100 
T  AUTX*.005,AH3TX*0 
3HPTX*.02,EPCTK*1 

roltx*o,pittx*o,yawTx*o 

X  TX*0,AL TTX* 10 

U  TK*0 ,  V  TX=0,W  TK.*0 

P  TX*0»C  TX*0,R  TX  *0 

0PEOV3*60,AL  3V3*.  5, 3  DV3** 

TAHDV3*520,H0  DV3=1,FC  DV3*1  ,  V  AL  DV3*  1 

INITIAL  CONDITIONS 

PI  F  S*  1 99 . 9 

PI  DV2*199.5 

Pi  DU3*199 

PI  0  V  1  *  1 99 . 5 

PI  DU2 *  1 99 

PI  E  J1  *  19b 

PI  E  J2  *  198 

PT  TX*15.8  2*VT  TX«34.6 
PC  TX«1<».7,VC  Tx  *98 . 

PI  D V3 *  1 6 
ERROR  CONTROLS 
PI  F  S*  .0 1 
PI  OV 2* . 01 
PI  DU3-.01 
PI  DV  1  *. 0 1 
PI  DU2 ■ • 01 
PI  E  J 1  C 1 
P  1  E 32*.  Jl 
PT  TX*  .01 
VT  TX«.01 


PC  TK..01 
VC  TK«.01 
PI  DV3».0i 
PRINT  CONT  ROL*  3 
LINEAR  ANALYSIS 
STEADY  STATE 
X1C-* 

LINEAR  ANALYSIS 
PARAMETER  VALUES, DPEDV2»A5) 
STEADY  STATE 

PARAMETER  VALUES, 0PEDV2O0 
STEADY  STATE 


TITLE*  FILE  BLABA 1 
PARAMETER  VALUES 

MAnL*59.69,C  OL«3.608,XPIOL*0,1SMOL*3,  STAOL*0 

1  XXSG*67  » I YYSG*790  »  I Z  ZSG=  570  >  1  XZ  Sfr*20  »  I XY  S&*0  •  1  V  ZSG-0 
X0  0L*-.056  »XA  QL*  -1.89, XU  OL  «  O.XDEOL*  0 
Z A  0L*-3.15,ZAD0l*  3,Z0  0L*-2.91,ZU  0L*0, ZOEOL «- 1.2 72 , 

ZO  OL*  -.765.ZDS0L*  -1.0 

MO  OL*  •  02  Ot>»M  ALOL  *  -.15,  MAD0L*0,MQ  OL*  -15.60, 

MU  OL  =0, MDEOL *  -1.835,MDS0L*2.991 
B  0L*8.0833»PSP3L*0*  SPOO  L*0 

Yb  0L*-1 .15B,YBDDL*0,VP  0L*.I19,YR  OL *1 .4 A , YDRDL *.2 137 , YOAOL *0 
L  DRDL  *  .Ob'*  ,LB  DL*-.l662,LBD0L*0,LP  Dl*-.235,LK  DL*0  .**9,  LDAOL  *0. 1233 
NDRDL  =  -.257,NOADL=-.0722,  MB  OL * .0516 , N6DDL*G ,NP  DL=.2  58,Nk  DL*-1.5-3 
LBRDL=l,YbRDL* 1,NBR3L=1 

I  D  1VA  =  1*  lDGVA*o,S  VA*26,VS  VA*22  1.2-.99,ALSVA*Q. 

Cl  MAI*  -1..C1  MA2* 1 , C2  MA2*0 

GAXTG*1,&AYTG=0,GAZTG=0,X0  TG*0,Y0  TG*0,Z0  Tfc*0 

PW  VA*0,QW1VA*0,RW1VA*0 

Cl  MA3*—  1,  AN  FU*1 

TABlE,A2TTB,2 

0  ,50 

3 , 0 

T  ABLEfPTAFU,** 

0,9^0,50000,55000 

2000,2030,0,0 
TABLE  ,A2TTA2,2 
0,50 
0,0 

TABLE  ,B2TTA2,«* 

0, 5,  5.5,  50 
0 , 0,  0 ,  0 
T  ABLE  ,C2U  A2,-. 

0,5,  5.5,50 
3 ,0,0,3 
TABlE»D2TTA2*2 
0 ,50 
0 , 0 

T  A  bL  t  ,A2  T  T  A,2 
0 , 50 
i  .  6,  1.6 
T ABLE ,B2TTA,2 
0 , 50 
0,0 

T  ABL  E  ,C2TT  A,2 
0 ,50 

0,0 

TABlE.D2TTA,2 
0 , 50 
1  ,  1 

table,  ablab,  3 

13,0,31.*,, 0,90 

table,  xyzab,  12 
195,  2  ,0 
1 30, 2,0 

II  0,  2 , 0 
90,2  ,0 
70,2 ,0 
50,2 ,0 
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30,2.0 

10,2,0 

TABLE,  DSMAB,  12 

10.1  ,.  7 
20,1 , .7 
20  ,1  ,  .7 

20.1  ,.7 

20,1  ,  .7 

20,1  ,  .7 

20,1  ,.7 
20,1 ,  .7 

TABLE,  lALAb,  16 
1 ,0, 10.7,0 
1 ,0, 10.7,0 
1 ,0, 10.7,0 
1 ,0, 10.7,0 
1 ,0* 10.7,0 
1  ,0,  10.7,0 
1 ,0, 10.7,0 
1 ,0, 10.7,0 
TABLE,  RE  L  A3  ,  4 
0  ,  .5 , 1.5, 100 
0,0,  1  44  ,  1  -  4 
T  AbLE  ,ETAFJ2,- 
0, 15.2, 16.2, 1000 
0,0,1  4",  ,  144 
TAB^E.ETAE  U3  ,  - 
0,15.2,16. 2, 1000 
0,0,  14s, 1  —— 

TABLt,XY2B,4 

45.5,-21.3,14.0 
45.5,21.3,  1- 
-50. -*,8.3, 13. 5 
-50,-6.3,13.5 
4  — •—  ,0,13.5 
-42,0, 12 
T  A  Eil  E  ,  &A  P  ,  3 
1 .2.  3 
0 ,0.0 

TABLE, ET  AS, 5 
0,  .05,  .1  ,. 15, .2 
0 ,22446,504- 3,85272, 126210 
T  ABL  E , TABE  J1 , 1 5, 3 

1 . 3—  ,2.02,3.36 

0,1.0, 1.02,1.027,1.051,1. 06 , 1 .066, 1. 105, 1. 14, 1.163, 1.184,1.2—5, 1.26, 1 .366, 10 
l 00, -.06, 1 .01, -.01 ,-.01, -.01 ,-.0l ,-.01 ,-.01 ,-.01, -.01, -.01, -.01, -.01, -.01 
28. 3 ,3.63,3.136,2.86, 1.41 5, 1.01 , -.01, -.01 ,-.01, -.01 ,-*01, -.01, -.01 , -.01 *-.01 
v.  9,  2.  ,2.77,2.71  ,2.526,2.4  2,2.3  34,  1.6  16, 1.0 1,.  432, -.01, -.01, -.01,  -.01, -.01 

T  A BL  E  ,  T  ABE  J2 ,  1  5,  3 

1 .3- ,  2.  02, 3.  36 

0, 1.0,1.02,1 .027,1  .051 , 1. 06 ,  1.066,1.103,1.14,1.163,  1.164,  1.245,1.25,1. 36  6,10 
100, -.06, 1  .01, -.01  , -.01, -.01, -.01, -.01, -.01, -.01, -.01, -.01, -.01, -.01, -.01 
26  .3 ,3  .63,  3. ,36, 2.66,  1.91 3, 1 .01 ,  —  .01,— .01  ,  . 0 i ,  .01  ,  —  .01,  —  .01,  —  .01, — .01,— .01 
4 .4,  2.94,2 .77,2.71  ,2. 526,2.42 ,2. 334, 1.6 16,  1.01,. 4  32, -.01 ,-.01, -.01, -.01, -  .01 
PARAMETER  VALUES 

L  TR3L  =  -.074,YTkDL*-. 1 96 , N TROL . 2 61 
XTRJL  «=-.01  56.MAL0L  *  .  2  5  ,  M  T  ROL  *  — .  00  7V 


PARAMETER  VALUES 
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rj - 

B  SCAS*22o,WLCAS=100,bSHAS=318,*.MAS3BV 
L  H  AS‘2«,VS  AS*100,YH  AS3  10 
HC  AS*. 8, EC  AS* 1 .3E7,ONCAS*.2B3 
A*.  A  S  3 . 2  ,  I  CSAS*250G»0NTAS*-.03 
T  MK.A  S=  .IS,  WDTAS=8,  TPO AS  3  200 

K0  AS*12.63, IUKAS33D000,DMPAS*.3001,V0  AS*221 
FINHA  A*o, PINNA  E*0,FINHA  T  =  0  ,  F  I  NNA  R  =  0 
RF  A«M0=.7, PRJNTNU* . 7 , R VCR P= . 8 , RV S AT P* 1 . S , R V ARE  A* 1G4 . 
f  AHASS*-,*.  7  ,  TS*  ITCH*1  . 

AN  F U2 *  1 
AN  F  U  3  *  1 

PA  Ab-ln.7  ,  VU  A3  *6  *  E  PCaB*  1 
NE  A8*tt,NSTAB*l,NPTAB*10 
BSTAb32N6,WLTAB=eS.8 
CDlAB*.&,CDAAd3.S> 

3SCAtt*22o,WLCAB=100 
T  AIM  b*  .008  ,  AN0AB30 
I  DHPAb=.02, CD2Ab*.2 

ANRA830,DL  Att*0,H  AB30 
Ml  EJI*V,T1  E01*8e>0 
P  2  EJl  =  l*».7,T2  E  J 1 *5  2  0 
ANTEJl*.33*»,ANEEJl*.3SA,AK.  E  J  1=0 
W  1  E  J23<7  ,  T  l  E  J 2  =  86 0 
P  2  E  J2*1R.7,T2  E J2*520 
ANTtJ2*-.38*»,ANEEJ23.3  8'»,AK  EJ2«0 
INITIAL  CONDITIONS 
PI  EJ1*1V.7,P1  E  J2  *  1  S'  .7 
G  1  RAS=0,G2  RAS*0,  G1  L  A  S30 1 G 2L A  SO 
PTRA  8*18.1 ,VTRAb*12.8 
PTlA8*15.1 ,VTlA8*12.3 
U  SG*220.*»,  V  SO* .67  ,n  SG* 1 N • 1 
P  SGr0,J  SG*0,R  SG=0 
R0LSG*2,p; TSG*2.86,YA,<S&*0 
X  SG3~nn,Y  S&  =  0,  AL  T  S&33 
E  RRGR  CONTROLS 
PI  EJ1*.01,P1  EJ2*.01 

&  IRAS  *.01  ,&2RAS*.01,GILAS*.01  ,&2LAS3.01 

PTRaB*.01,  VTRAB*.Ol 

PTLAB*.01,  VTL  AB  *  •  0  1 

0  SG*  .0  1 1  V  SG*.01 SG  *.01 

P  SG* .01 • 0  S  G3 .0 1 *R  SG3 .01 

ROLSG3.01,PITS&*.01,YAhSG3.01 

X  SG*.C1,Y  SG*  .01,  ALTSG3.01 

LINEAR  ANALYSIS 

NO  STATES 

1  NT  CONTROL,PTRAB3l»VTRAB=l,PTLAB3ltVTLAB3l 

STEADY  STATE 

X1C-X 

ALL  STATES 

INT  CONTROL,  PI  EJ1*0,P1  EJ2*0 

PRINT  CONT  ROL  *3 

PRINTER  PLOTS 

01  SPLAY1 

ROLSG,  VS ,7  I  HE 

PITSG.VS.T I  HE 

Y  A  MSG, VS , T IHE 
X  SG, VS, TINE 

Y  S&.vS.X  SG 


,KOUNT* 1 
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o I s°l ay2 

AL  TSG, VS. T  IMF 
U  SO, VS, TIME 

V  SG.VS.TIME 
W  SG  ,  VS  ,  T  I*»t 
p  SG, VS, TIME 
D  1  Sp  L  A  Y  3 

a  SG, VS, TIME 
R  SG, VS, TIME 
VTOT  AL  , VS, TIME 
a  ACCEL  , VS. TIME 
L ACCEL ,V  S, TIME 
D  I  SR  L  AY* 

P  T  RA  B  ,  VS  »  T  IME 

V  TRAS, VS,T  IM£ 

PTlAB,VS,T IME 
VT  LAB,  VS,  TIME 
RELlLRk.VS.TlME 
0  I  SPLAYS 
RlLlERL.VS.TIME 
R2  2.VS.TIME 

G  A  PC  L  ,  VS  ,  T  I  ME 
G  A  PC  H  ,  V S  ,T  IME 
GAP, L , VS,T 1 M  E 
D  I  SPLAYfc 
GAPwK  ,  VS  ,  T  IME 
GAPf  R  ,VS,T  I M  t 
GAP*  R  ,VS  , T  IME 
G  A  PC &,  VS,  TIME 
m 3  E  J  1  ,  VS. TIME 

T  IMC£.02»TMAA*3»PRaTE*-1.  1NT  MUOt*S 

T  ITLfc*B-ARPV  n/AbSS,  LANJ  IN.,  */  FULL  AERU.,  o  JGF,  ANG  ARRtSTMtM 
PLC'T  IG=S.  J.HAUMv,A.\TNLR ,  MS  *1~A7,  c>SS-SC60 
S I  MU l AT£ 


T  1  TlE  *  Hit  BL  At  A  2 

parameter  values 

MAIJl  -<t9.6<»,C  0l*3.608.XP10l«0,  1SW0L«3»STA0L*0 

l XX$G*67 ,1 YYS&*790,IZZSG«970, IXZSG*20,IXYS&*0,I Y2S&*0 
XO  01 09b  • X A  31*  -1.89, XU  01*  O.XDEOl*  0 
Z A  3l*-3. 19.ZAD0L*  0,ZQ  0l*-2.91,ZU  0L*0 , 2DE  01*- 1 .2 72 , 

ZO  Ol*  - • 769 , Z DSOl *  -1.0 

MO  OL  *  .020b,MAL0L*  -  .  1  9  •  MAOOl  *0  ,  Hii  OL*  -19.06, 

MU  OL*Q,  MJEOl  *  -l.B09,MDS0L*2.V91 
B  Dl*b.0833»tSPL*l*0,SP00l*0 

Vb  DL«-1  .198,  YB0Dl«0,YP  DL*.  1  19  ,  YR  DL*1.99,YDRDL*.2 137, YDA0L*0 
LDk0L*.0o-,lB  DL*-.ioo2,lBDDL*0,lP  Dl*-.239,LR  0L*0 .99, LDAOL *0 . 1203 
NDROL*-. 297, N3A0L*-. 0722, Nb  Dl * . OS  16, NBOOL *0, NP  UL*.29b,NR  DL  =  -1.993 

1  9 ROL  *•  1 ,  YB ROl  *  1 ,  NBRDL  *1 

lUlVA«-3,lU0VArO,S  V  A*2b  »  VS  V  A*2  2  1  .29*9  ,  A  LSVA  *0. 

Cl  M*i«  -1..C1  MA2*1,C2  MA2«0 

GAXTGU,  OA  YTG*0»(»AZT&*0»X0  T &*0  ,  YO  TG*0, ZO  T(r*0 
PM  VA*0,OW1VA*O.RM1VA*0 
Cl  M  A  3  *  —  1 ,  AN  E  U*  1 

PI  1 0* 19 .7 , T 1  10*920, Sh110«0,C0110*0 

table  ,  tpoio,2 

0, 1 

0, 10000 
table,a;ttb,2 

0 ,90 

0,0 

table  ,e  iAPu,9 
0 ,9)0, *>0000, >9  000 

2  0  00,2000,0,0 
table  ,  A2  T  T  A2 , 2 
0 ,90 
0,0 

table, B2Ttaj,-» 

0,9,9.9,90 
0 ,0,0,0 
TABcE  ,C2TT  A2,*» 

0,9,9.9,90 
0 , 0, 0 ,0 
TABLE,02TTA2,2 
0 , 90 
0,0 

TABlE,A2TTa,2 
0 , 90 
1 .6, 1.6 
T  A  Ex.  L  ,  B  2  T  T  A  ,  2 
0 ,90 
0,0 

T aBl E ,C2TT  a, 2 
0 , 90 
0  ,C 

T ABLE ,D2TTA,2 
0 , 90 

1  ,  1 

TABLE,  ABLTk,  2 
1  3  ,0 ,9  0.  b4, ,  1 
TABLE,  XYZTX,  22 
129. 89,. 7o9, 0,67. 9 
123. 769, 1.69,0,22.9 
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US.  25,  2,  0,0 

99  .75,2,0,0 

9*i.3f2t0t0 

&3  .9  .  2  ,  0  9  0 

S3.  5,?,  0,0 

3b  .1 ,2.0,0 

22.7,2,0,0 

1*. 235, 1.85, 0,-22. 5 

13. 15. . 765. 0,-67. 5 
tabu,  dsmtk,  17 
9.23  ,  1,.2 

9.23, 1 ,  .  2 

15. 5.1. . 2 

1 5.5. 1  ,.2 
1  5  .4  ,  1  ,  •  7 

15. 4.1. . 7 

15. 4,1,. 7 

15. 4,1,. 7 

15.4.1. . 7 

9.23. 1  , • 7 

9 . 23 , 1  ,  .  7 
table,  ialtk,  22 

1 . . 0125.13.15 

1 . . 0125. 13.15 

1 . . 0125. 13.15 

1 . . 0  125,  13,15 
1 ,0,20.42,0 

1 ,0, 20.42,0 
1  ,0,  20  .*»  2  »  0 
i  ,0,  20.42,0 
1  ,0,  20. -.2,0 
1 ,0, 20.42* C 
1  • 0, 20  .*2 »  C 
7  ABL  l  ,  BEL  T*  ,  •. 

0,1.2, 3. 2,  100 

0 ,0, 1 44 , Is, 

T  A  B.  t  ,  E  T  AL  J2  ,  <» 

0, 15.9,17.9,1000 
0, 0, 144,144 

table  ,xy26,9 

95.5,-21.3,14.0 
95.5,21.3,  14 
-50,-48.3, 13.5 
-50,48.3,13.5 
94  .4,0,13.5 
-92,0,12 
T  ABLE  ,OAP,  3 
1  ,2,3 
0,0,0 

TABLE, TABE  J,13,2 
2.02,3.38 

0, 1,  1.02, 1  .051 , 1  .06,  1.008,1. 105, 1.14, 1. 1 6  y ,  1.  18  4, 1 . *  4  5 ,  1.26,10 

2B. 3. 3. 63, 3. 13o, 1.415, 1.01,1, 1,1, 1,1, 1,1,1 

9.9, 2. 94, 2. 77 ,2. 526, 2. 42, a. 3 34, 1.8 16, 1.01, 1,1, 1,1,1 

TABlE  » t  T  AS, 5 

0,  .05,  .  1  ,.  15,  .  2 

0,22446,50443,85272, 128210 

P  AKA  ME  Tt  K  VALUES 
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ANTE J* .33h ,ANEEJ*.3S4  ,AX  E  J*0 
P  2  E  J*1*».7,T2  E J*S20  .  *  1  EJ*21.bO,Tl  EJ=5e>0 

L  TRDL  *-.C7-,b  ,  YTkDL*-.332,NTRDL*~  .380,  XTROL  *- .027  o.HALOL  *  .  SO 
HTR0l*-.0U7 
PAKAHETER  VALUES 
ANRTX*C,OL  Tx  *0, H  TX*G 

BSUS*226,*lCAS*  100.fi  SHA  S=316,VLMAS*dV 
LH  aS*2«*,YS  AS«100,YH  AS*10 
HC  AS*.S»EC  AS*1 .3E7, DNCAS*.283 
AC  a S* .2, I wSAS*2S00,DNTaS*.03 
ThXA  S*  .IS, KOI AS*i>, TP0AS«200 

RO  A S*I2 .83, IDRAS*30000,OHPAS*3. 385, VO  AS*221 
FINMA  ARUSHA  E*0,F1NNA  T  =  0  »  F  INNA  R*0 

KEAKHU&.7«F  RON  THU*  .2.KVCRPE1.2»RVSATP-3.2»RVAREA*14<,.  ,  X  JUN  I  *  1 
AHASS**»V.?,TSV1TCM*1. 

AN  F  J  2*  1 

PA  TK.M>».7,Nt  TX*11 
C  DOT  X*  .V  ,NSTTx*l,NPTTX*10 
t}STTX*28*».5,VLTTx*85.5 
CD1TX*.6»CD2TX*.2,CDATX*.R 
BSCTX*22c>,  *L>- IX*  100, T AUTX*.OOS 
A  HOT  X*0,DHPTX*.02,EPCTX*1,VU  TX*60 
INITIAL  CONDITIONS 
&1RAS*0,&?RAS*0,G1LAS=0,G2LAS*C 
PI  T  X  *  15  »  8  2  »  V  T  T  R*  31.6 
PC  TK-1n.7,VC  TX*15. 

U  So*220.  4,V  SG*  . e>  7  * V  SG*1V.1 
P  SG*0,Q  SO*  0 , R  SG«0 
R  01SG*  2 , P  1  TSG*2. 5t,,YA*SG*0 
X  Sw*  2 , Y  S„*0»ALTSG*3.h 
PRINT  CONTROL** 

ERROR  CONTROLS 
PT  TX  *  .0  1 »  VT  T  x  *  .0  1 
PC  TK*.01,VC  T  X  *  .  0  1 
U  SC».01,V  SG*.Ol,M  SG  * .0 1 
P  SO*  .01,0  SO* .01 , R  SG*  .0 1 

roisg*.oi,pitsg*.oi,yansg*.oi 

X  SO* .0 1 »  Y  SO* .0 1 , ALTSG*.01 
LINEAR  ANALYSIS 
NO  STATES 

INT  CONTROL.  PT  Tx  *  1 , VT  TX*l,PC  TK*l,VC  TX*1 
STEAOY  STATE 
X  IC-X 

ALL  STATES 

INT  CONTROL,  PI  E J  *0 
PRINT  CONT  ROL  *  3 

printer  plots 

01  SPLAY1 
ROLSG.VS.T IHE 
P  1TSU, VS,T 1HE 
YAKS&.VS.T  |HE 
X  SG, VS, TINE 

Y  SG.VS.X  SG 
01  SPLAV2 
ALTSG.VS  ,T  I  HE 
U  SO, VS, TINE 

V  SO, VS, TINE 
W  SO, VS, TINE 
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P  SG.VS.TIME 
0  l  SPLAYS 
L  SG, VS, time 
R  SG.VS.TIMt 
VTOT  AL , VS, TIME 
MJ  E  J.VS.T1ME 
LACSEL.VS.TIME 
0  I  SPLAY*. 
p  T  TK, VS, TIME 
VT  TK, VS, TIME 
PC  TK  ,VS  , T 1  ME 
rPCKCt,  VS.  STROKE 
RtLIEPA.VS.TIME 
0  1  SPLAYS 
PRAT IG, VS, TIME 
R2  0.VS.TIME 
GAPCL  ,  VS.T  IMh 
GAPCR.VS  ,T  IMt 
GAPWL , VS , T IM£ 

0  1  SPLAYft 
G  APWR  ,  VS  »T  1ME 

GAPPP  ,vs  .time 
GaPPR.VS.TIME 
GAPCG.VS  .T  IMt 
m2  10, VS, TIME 

T  INC  *«02,TMA *.*3, PRATE-l,  !  NT  MOOE=S 

T  I  TL  E  1 B-  AP.  Pv  M/ALRS,  LANCING  m/  PULL  AERO.,  t.  OOP,  AND  ARRESTMENT 
PLOT  ID*  S.  J.dAUM  GARTNER  ,  MS  Ml— ,7,  655-5260 
S  I*JLATE 
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t  itle*  file  blass i 

PARAMETER  VALUES 

MA10l«49.69,C  0L*3.608,XP10L«O, I SMOL  *3»STAQL*0 

I  X  XS  G*  67  1 1  Yt  UG*790 , 1ZZSG=570»  1XZSG*20,  1XYSG*D»  IV  2SG  *0 
XO  0l*-.056  • X  A  OL  *  -1.89,  XU  OL*  O.XOEQL*  0 
2 A  OL«-3.15,ZADOL*  O.Zfl  0L*-2.91,ZU  0L*0,ZDEUL«-1.272, 

ZO  OL*  -.765, ZDSQL *  -1.0 

MO  QL*  .0206 ,MALOL ■  -. 15, KADOLO  ,MC  0L«  -15.66, 

MU  0L«0»  MUEOL*  -1.805 ,MDS0L*2. 991 
B  DL«8. 0833, FSPDL«0, SPOOL-O 

YB  DL«-1 .158, YBDDL«0,YP  UL*.119,YR  DL *1 .*4 , YDKOL *.2 137, YOADL *0 
L  OROL  * .064 , LB  DL«- .  1662,  LBDOL  *0  ,  LP  0L«-.235,LR  DL*0 .49, LDADL «0 . 1203 
NOKDL*-. 257, N3ADL*-. 0722, NB  0L».05l6, NS0DL*0,NP  OL*.25b,NR  0L*-1.543 
LSRDL*l,YBRDl*i,NBRDL*l 

1D1VA*3»1DGVA*6,S  VA*26 , VS  VA«22  1 .2444, ALSVA»0. 

Cl  MA1«  -1..CI  MA2«1,C2  MA2«0 

GAXTG» 1,GAYTG«0,GAZTG*0,x0  TG*0,V0  TG«0,Z0  TG*0 
PM  VA*0,0M1VA*0,RM1VA=0 
Cl  MA3*~1,AN  Fu*  1 
T ABLE ,A2TTB,2 
0,50 
0,0 

T  ABl  E,FTAFU,4 
0,930,50000,55000 
2000 ,2000,0,0 
TABLt,A2TTA2,2 
0 ,50 
0  ,C 

TABLE, B2ITA2,** 

0 , 5, 5.5, 50 
0 ,0,0,0 
TABLE  ,C2TT  A2,*, 

0, 5,  5.5,50 
0 , 0, 0,0 
T  ABLE  ,D2TT  42,2 
0,50 
0,0 

T  ABLE  ,A2TT A, 2 
0 , 50 
0  ,0 

TaBlE,B2TTa,2 
0,50 
0 ,0 

T  AB. E  *  C2  TT  A, 2 
0, 50 
0,0 

TABLE  ,D2TT  A,2 
0, 50 
1  ,  1 

table,  abltk,  2 

13,0,40.84,1 

table,  xyztk,  22 

1  0  6«  b  S  f  •  7b  it  0  t  67  •  i 
106.  765>t  U6*t3t22*5 
*8#76f2tOtO 
06  *2  5  »  2#  Ot  0 
7  3#5  f2tOf 0 

60#5»itC»0  53 
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4  7. 5, 2, 0,0 
34.5,2,0,0 
21  .*>,2,0,0 
14. 2 35,1.65,0, -22.5 

13.15. . 765.0,-67.5 
T  A  be E  ,  DSHTH,  17 
9.  23,1  ,.2 

9.23.1. . 2 

1 2. 5.1. . 2 

12.5 . 1  ,.2 

13.1  ,.7 

13.1. . 7 

13,1  ,.7 

13,1  ,.7 

13,1  ,.7 

9.23 . 1,  .7 

9.23, 1 ,  .  7 
TABLE,  IalTR,  22 
1 , .01 1 1, 10.42,20 
1 ,  .01  11, 10.42,20 

1  ,.00672, 10.  *.2, 20 
1  ,.00872,10.42 ,20 
1 ,0,20.42,0 
l ,0, 20.42,0 
1  *C*  20. *,2,0 
1 ,0,20.42,0 
1  ,0,  20. *,2,0 
1 ,0, 20.42,0 
1 ,0,20.42,0 
TAbLE,  RElTK,  4 
0, 1.62,2.7,100 
0,0,1  44  ,  1  •»•» 

T  U2,-, 

0, 16.j2.17.*,,  1000 
0 , 0,  1  44 , 144 
table  ,*Y2& ,  v 

95  .5,-21.3,14.0 
95.5,21.3,  14 
-50, --6. 3.  13.5 
-50,  *,8.3,13.5 
9*  .4,0,13.5 
-92,0,17 
table  ,gap,  j 
1,2,3 
0,0,0 

PARAMETER  VALUES 

LTR0L«-.074B, YTRDl«-.33  2  ,NTR0l*-.3e4, *TRGL«-.0276,NALQL*.  50 
*TRGL«-.0l47 
PARAMETER  VALUES 
ANRT**0,DL  TK*0,h  TK «0 

FINMA  A*0,FINMA  EO.FJNMA  T*0 , F 1 NHA  R-G 

RE  A*NU*.7, FRQNTNj*  .2  ,  RVC.R  P*i  .  62  .  R  VSAT  P  =  2 . 7  ,RV  ARE  A  *1  *»4.,RUUNT  =1 
aMaSS*-49.7,TSmITCh»0. 

AN  E U2 * 1 

PA  TK*l4.7,t(CUTK«0,TCUTA»520 
MTRTK*  120.,TTRTk«520,NE  TR*  1  1 
CDGTk«.9,NSTTa*1,NPTTR  =  1  j 
&STTr*276.8»4lTTR»05.5 
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CDITk*.6,CD2Tk*.2,CDATke.9 
BSCTK*22o,  *lCTX=  100,  T  AUTX«-.00  5 
A  HOT  X  =  0,  DMPTX* .02, EPC  TX« l  ,VU  TA^BG 
lXXSG-t>7,l  YYSGE790,  U2SG*570 
I XZSG*20, 1XYS^*0, I Y2SG«0 
INITIAL  CONDITIONS 
PT  TX*  15  .82, VT  TX*31.t> 

PC  Tx«l<».7,VC  TX*9.87 

U  SG-229.  16 ,  V  SGE43.42,W  SC*«*2.3 

P  SG*3.S6,3  SSE  »  8 , R  S&«0 

R0LSGe4.9b  ,PI  TSG*8  . t>7  , YAMSGe2 .96 

X  SGE7. 5, Y  SGEfc. 78 , ALTSGe3.4 

PRINT  CONTROL  *-4 

ERROR  CONTROLS 

PT  TXE.01,VT  TX*  .0  1 

PC  TX*.01,VC  TX*.01 

U  SG* .01 , V  SG=.01,W  SGE.0l 

p  SGE  .0 1 , Q  SG=.01,R  SGe.01 

R0LS&*.01 , PITSG* . 0  I , Y AVSCE.0 1 

X  SGE .0  1  i  Y  SG* .01,ALTSGe.01 

L  I  AE  AR  ANALYSIS 

NO  STATES 

INI  CONTROL,  PT  TXE1,VT  TKM.PC  Tx*l,VC  TXe1 
L  IN  Ak  ANALYSIS 
STEADY  STATE 
XIC-X 

ALL  STATES 
LINEAR  ANALYSIS 
PRINT  CONTROLS 
PRINTER  PLOTS 
DI  SPLAY1 
ROLSG,VS,TIHE 
PITS&.VS.TIHE 
Y AHS&, VS ,T IHE 
X  SG.VS.TIHE 

Y  SG.VS.TIHE 
DI  SPLAY2 
ALTS&,  VS.T  IHE 
U  SG.VS.TIHE 

V  SG.VS.TIHE 
M  SG.VS.TIHE 
P  SG.VS.TIHE 
DI  SPLAY3 
Q  SG.VS.TIHE 
R  SG.VS.TIHE 
VTCTAL .VS. tihe 
A  ACC  EL.VS,  TIHE 
LACCEL  , VS,  TIHE 
display* 

PT  TX, VS, TIHE 
VT  TX, VS. TIHE 
PC  TX, VS, TIHE 
VC  TX, VS, TIHE 
RELIEF  A, VS, TIHE 
0ISPLAV5 
PRAT10.VS.TIHE 
R  20,  VS, TIHE 
GAPCL.VS.TIHE 
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GAPCR.VS  .TIME 
GaPWL.VS.TIME 
D  I  SPLAY6 
GAPwR,  VS  ,T  IME 
GAPPF  , VS, TIME 
gapf-r.vs.time 
G  A  PC  & » VS  ,1  IMS 
Tbf€RGY,vS,TIME 

T  I  AC  =  • 02 , TMA  X*  3, PR  ATE  *  1 , I  NT  NODE  E  i> 

TITLE*B-ARPV  h/ACKS,  LANDING  U/  PULL  AEKO • •  6  00ft  AND  ARRESTMENT 
PLOT  ID*S.J. BAUMGARTNER,  MS  hI— .7,  6SS-S2t>0 
S  1KJLATE 


MODEL  DESCRIPTION  BOEING  LANDING  WITH  SUCTION  BRAKING*  FILE  BLMAS03 
L0CAT10N*12. 10 
L OCA T ION *3 2, FS. INPUTS* 10 
L0CATI0N*34,DV2, INPUTS-F S ( 2» 1 > 

LOOT  ION  *36*  DU  3*  INPUTS«0V2 
LOOTION*S2,DV1,INPUTS*FS  (3*1  J 
LOCATION*S4,DU2, INPUTS-DV1 
FORTRAN  STATEMENTS 
P3  EJ1*PT  TK 

LOO  T  10N*S6t  E  J  1 »  INPUTS*DU2C2« 1 ) 

LOO  T10N*^0,EJ2,  IN  PUT  S*DU  3<  2*1 1  •  T  R(PC  *P *  2  I 
FORTRAN  STATEMENTS 

NCUT**M2  DU3— M3  EJ2 
TCUTK-T2  EJ2 

LOOTION*C>0,TK,INPUTS*EJ1  (M,3*MTR,T,3«TTR) 

L0OT10N*20,DV3,  INPU  TS*E  J  2  (  3*  1 1 

END  OF  MODEL 

PRINT 


MODEL  DESCRIPTION  BOEING  LANDING  N-0  SUCTION  BRAKING,  HLE  BLMASCM. 
LOUT  ION  k  1  2,  1 0 
LOU  TI  ON«52,DV  i,  INPUT  S*IO 
L  OU  1 1  ON  »54,DU2,  INPUT  S«DVl 
FORTRAN  STATEMENTS 
P3  EJl*PT  TK 

L0UT10N«56.EJI,  INPUTS«OU2t2«l) 

L OCAT ION coO.TK, INPUT S-EJ1  (W, 3*MTR  ,T ,3*TTR ) 

END  OP  MODEL 
PRINT 
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MODEL  DESCRIPTION  BOEING  CUSHION  LAND  INv*.  FI  Lt  BLMCA2 

ADD  PARAM£TERS*AMASS,RVCRP,RVSATP .RVAREA.FkONTMU.RE ARMu.KOJNT , 

K  ENERGY ,P ENERGY ,T  ENERGY ,PR ATI C, VTO 1 AL , R EL  1 EF A , AACCEl ,L ACC E L * 

GAPCl . GAPC* .GAP  ML t GAPMR.GaPFF » GAPF R ,GAPCG ,CNT  .T  SM  1  T CM,  Z FORCE .STROKE 
ADD  TAbLES«XYZb,21 .GAP, 9 

ADO  PARAMt TtRS=UM, VM,MM,KR,PP,YYtUM2, VM2.MM2 
FORTRAN  STATEMENTS 

C 

C  COMPONENT  TA2  IS  USED  TO  DEFINE  MIND  CONDITIONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  *  65  T A 2 

FORTRAN  STATEMENTS 
UM * A 2  TA2 
VM*B2  T A 2 
mm*C2  I A2 
rr«rolsg 

PP*P  ITSG 
YY *  Y  A  MSG 


UM 

2 

MJW  • 

(C 

OS 

(PP ) 

•COS ( YY ) 

)  ♦  VM*  (C 

OS(PP)*SIN( 

YY) 

)-MM*SlN (PP ) 

Vn 

2 

=*J  N  • 

«S 

IN 

(RR) 

•  SIN(PP  ) 

•  cost  YY 

)  -COS ( RR 1 • S 

1N( 

YY  )  ) 

I 

♦ 

VM 

•  ( 

SI 

N(  RR 

)  •  S  IN  (  P  P 

)  •  S  IN  (  Y 

Y ) *CQS( RR ) • 

COS 

(YY)  ) 

2 

♦ 

MM 

•  ( 

SI 

N<  RR 

) •COS( PP 

)  ) 

MM 

y 

“UM* 

(C 

OS 

(RR  ) 

•SIN(PP  ) 

•cost  rt 

) *SI N ( RR ) *S 

1N( 

YY)  ) 

I 

♦ 

VM 

•  ( 

co 

SI  RR 

)*SIN(  PP 

)  •  S  IN  l  Y 

Y  )  -S  IN  ( RR  )  • 

COS 

CYY)  ) 

2 

♦ 

MM 

•c 

OS 

(RR) 

•C0S(PP ) 

JM  V A  »UM  2 

Vm  va*vm2 
MM  V A*MM2 

location*^  VA  INPuTS*SG 

L  OCa  T  10N*2  8  MAI  lNPUTS'SGIPI  T*F1N  ),VA(  AL<  2) 

FORTRAN  STATtMfcNTS 

FINMA2  *  SORTIU  SG  •• 2 ♦ V  SG**2*M  SG**2 ) • SIN  I FQ  Ma 1 *3. It  1 59/ 180 . ) 

RPD*  .01  7*53 

CAL  V  A *CQ  S l AL  VA*RPD) 

SALVA»SIN(AL  VAARPDI 
LOCATIONS*.  MA2 

FORTRAN  STATEMENTS 
C 

C  COMPONENT  FU  DEFINES  THE  DESIRED  LANDING  APPROACH 

c  glide  path  ano  component  ma3  calculates  the  altitude 

C  ERROR  OF  THE  AIRPLANE  DURING  THE  FINAL  LANDING  APPROACH. 

C 


LUCA  T ION 

•  59 

FU 

INPuTS«SG(X*FIN) 

LOCATION 

*  6  T 

HA  3 

INPUTS* SO t  ALT*C2) ,FU< FO*FlN> 

F  ORTRAN 

r 

ST  ATEMEN 

TS 

L 

c 

COMPONENTS  MA  E 

,  HA  A,  Ha  T,  AND  HA  R  COHblNE  O.C.  OUTPUT 

c 

commands  to  the 

CONTROL  SURFACES  MlTM  GROUND 

PILOT 

c 

commands,  table 

02  T  T  A  IS  USED  AS  A  SWITCH  TO 

SHUT  OFF 

c 

c 

THE  OPTIMAL  CON 

TROLLER. 

W 

L  OCA  T  ION 

»  102 

TA 

L  OCA  T 1  ON 

«  122 

HA  E 

INPUTS* T  A(A2“C2.D2*C1) 

LOCATION 

«  124 

HA  A 

INPUTS*  TA(B2»C2,02*C1 ) 

LOUT  ION 

•  12o 

HA  R 

INPUTS* TA(C2*C2 » D2*C 1 ) 

LOUT  ION 

•  128 

HA  T 

INPUTS*TA2(D2«C2) ,TA(02*C1) 

LOUT I  ON 

■  53 

TB 

59 


FORTRAN  STATEMENTS 


IF 

(  FO 

MA 

E  .GT. 

IS.) 

F3 

MA  E 

*  IS. 

IF 

(FO 

MA 

E  .LT. 

—40. 

)  FO 

MA 

E  *  -40 

IF 

(  FO 

MA 

T  ,LT. 

300. 

)  FO 

MA 

T  *  300 

IF 

(  FO 

MA 

T  .GT. 

970. 

)  F3 

MA 

T  =  970 

IF 

(TSMITCM  .LT. 

0.  1) 

F3 

MA  T 

*  C . 

ELE3L  *  FO  HA  E 

TH  TG  *  FO  MA  T 

STAOL  *  A2  TB 

LOCATION  =  Si  T  G 

L  OCA  T 13N*2  OL  INPUTS*VA  ,TG 

FORTkAN  STATEMENTS 

If  (  FO  MA  R  .GT.  IS.)  F  0  M A  R  *  IS. 

IF  I  FO  MA  R  .LT.  -IS.)  FO  MA  R  *  -IS. 

AlLDL«FO  MA  A 
RU03L  =  FO  Ma  R 

LOCATIONS*  OL  INPUT S*VA»OL»TG 

FORTRAN  STATEMENTS 

IF  (K.3UNT  .EC.  1)  MkITElb*  10)  (  RELTM  1 )  ,  1*4,  1 1  )  ,  l  JSMTM  1  >  ,  1*4  ,  jb 
1  (  F  TAFU2U  )  .  I*-4,  1 1  ) 

10  FORMAT ( BE  13. S ) 

RELTM  5)  =RVCRP 

RELTM6) *R  V  S  ATP 

RELTM  10)*  RELTM  11)  *RV  ARE A 

OSMTM  6  )  *OSMTM  9  )  *USMTK  (  12  )  *USM  K(  IS )=FR0NTMJ 
DSMTM  18  >=3SMTM21  )  =DSMTk  (  24  )  =OSMTM  2  7  )  *RE  ARMU 
DSMTM  30  )*DS**TM  3  j)  *OSM  T  K  (  36)  *REARMU 
FTAFU2I S  >* 14 .7  *RVCRP 
FTAFU2(6|=1-.7*RVSaTP 
FT AFU2 ( 1 0  )  *F TAFU2 ( 1  1  ) =R VAKE A 
L  OCA  T  ION  *  1 1>  3  EJ  I N  P  UT  S  *  T  K  (  P  T  *  P  ,  3) 

LOCAT  ION*  1  7h  10 

FORTRAN  STATEMENTS 

*T  RT  3  E  J*  2  . 

LOCAT  ION-1  A2  Ik  1 NPUT S* SG • E J ( T , 3* TTR ) • 10 ( M , 2  *MCU, T , 2*T CU ) 

LOCATION  *  166  FU2  INPJTS*TMPT  *F  IN  ) 

FORTRAN  STATEMENTS 

RELIEFA  *  FO  FJ2 

PkA  I  10=  I  PC  TK-PA  TM/IPT  Ik-FA  TM 
L  OCA  T  1  ON  *  1 30  AS  INPUTS=SG 

L  OCA  T  1  ON  *  1  6  S3 

INPUTS*TMFXT*FX,2,FYT*FY,2,FZT*FZ,2.TXT*TX,2,TYT*TY,2,TZT*TZ,2  ) 

I  N P'J T  S * D L (  2*  3  )  ,0L<  2*3) 

INPUTS*AS( FX*FX. 1,FY*FY, 1 ,FZ*FZ, 1 ,TX« TX, 1 , TY*TY, I,TZ*TZ,1» 

FORTRAN  STATEMENTS 

UO  SG*FX4S3/ AMASS-I fa  SG*M  SG-R  SG*V  SG ) • . 01 74 S- 

1  32.2*S1N(PITSG*.0174S) 

VO  SG*FY4S  VAMASS-I  R  SG*U  SG-P  SG*M  SG)*.0174S* 

1  32.2*COS(PITSG*.0174S)*SIN(ROLSG».0174S ) 

t#D  SG«FZ4S3/ AMASS- «  P  SG«V  SG-Q  St*U  SG)».0174S* 

1  32.2*C3S( PI TSG*.0174S  )*C3S ( ROL SG* .0 1 74S ) 

ZFORCEx-ND  SG/32. 2 
STRQRE*2.«»«*2-ALTSG 

L  OCA  T 1  ON  *1 0  SG  INPUTS* S3 • TX,4*TX»  TY,4*TY,TZ 

TZ  ) 

FORTRAN  STATEMENTS 

KENERGY*.S»ANASS*(U  SG*U  SG*V  SG*V  SG*  W  SG*M  SG) 

1  ♦  •  S*  ( I XX  SG  *P  SG*P  SG* I VYSG*C  SG*U  SG*IZZSG*R  SG*R  SG 
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2  ♦  1X2SG*P  SG*R  S&) 

PENERGY*  ( PT  TK-PA  TK)*VT  TK*144.  ♦  (PC  TK-PA  TM  *VC  TKM44. 
1  ♦  AMASS*32.2*ALTS& 

TENERGY-  KENERGY* PENERGY 
KOUNT»KOUNT* 1 

AACCEL»SQRT< PD  SG*P D  SG*GO  SG*UD  SG+RD  SG*RD  SG) 

LACCEL*  (SORT1UD  SG *UD  SG»VO  SG*VD  S&^MD  SG*MD  SGH/32.2 
VTGTAL *SuRT( u  sg*u  sg»v  sg*v  sg*m  SG*M  SG) 

CNT*0. 

20  CNT *CNT ♦ 1. 

1 «CNT ♦.001 

IP  (1  .GT.l)  GAP(  1*21  *  ALT  SG*  12.  **2  TR 
U1  TR*XYZB (3*1 ♦ 1) 

VI  TReXYZB(3*J»2> 

Ml  TR«XYZB(3*I»3) 

ROLT  R«ROLS& 

PI  TTR*PI  TS& 

YAMT  R*YAMS& 

LOCAT  ION  «  110  TR 
FORTRAN  STATEMENTS 

If  (CNT  .LT.  6.)  GO  TO  20 
&AP(  9)*.ALTSG*12.»M2  TR 
GAPCl*GAP(  4) 

GAPCR'&APt  5) 

GAPML«&At>l  t> ) 

&APMR«&AP( 7) 

GAPff  *&AP  (  8  ) 

GAPfR  «GAP(«») 

GAPC&  -ALTSG*12.  -14.5 
END  Of  MODEL 
PR  INT 


MODEL  DESCRIPTION  BOEING  CUSHION  LANDING,  PILE  BLMSbl 

ADD  RARAME IcKS*ANA  SS , RVCRP.R VSA T  R ,K v Ak t A , P K JNT Md  ,RE AKMU ,KOUNl . 

K ENERGY .PeNEKGY ,T ENERGY, PR  AT IG,VTQTAl,RElIEFA, A ACCEL , L  ACCEL , 

GAPCL  ,GAPCK,GAPNL,GAPRM,GAPf  P  ,  GAPP  K  ,  GA  PCG  ,CN  1  ,T  SNITCH 
ADO  TA8LES*XYZB, 21 ,GAP»  V 

ADD  PARAMETERS  *OM  .  VM  , MM,RK,PP,YY  ,  UM2  ,  VM2  »  MM2 
FORTRAN  STATEMENTS 
C 

C  COMPONENT  TA2  IS  JSED  TO  DEPINt  MlNO  COND1UONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  *  t>S  I  AC 

FORTRAN  STATEMENTS 
Um«A2  TA2 
VM=d2  T  A2 
MM«C2  T  A 2 
RK=ROlS» 

PP*P ITSG 
YY*YAWSG 

U«2  =U«MCDS(PP l*COS(YY> ) ♦  VM* ( C  USt  PP I AS  INI YY l T-MMASINIPR ) 

V M2  aOM*  IS  IN  (RR)  *SI  N(PP  I  *CUSI  YY  )  -CUS  (  KR  )•  S  IN (  YY)  ) 

1  ♦  y/M*lSiNlRR)*SlN(PPI*GlN(YY)«COS(RR)*CGS(YY>  ) 

2  ♦  M**(SINIRR)*C0SIPPI ) 

MM2  *UM* ( COS (RRI*SIN(PP )*COS(YY  )»S1N(RR)*S1N(  YY) ) 

1  ♦  V  w  •  I CO  S  I  R  K  )  •  S  IN  I PP ) • S IN  I YY)-SlN(KR ) • C  OS ( YY)  1 

2  ♦  MR*C0S!RR)*C0S(PP) 

OM  VA*UM2 

VM  V  A  «V  M  2 
MM  V  A  *M  M  2 

L  OCA  T 1  ON  VA  INPJTSaSG 

L  OCA  T 1 DN«2d  MAI  INPUTS*SG{PI TaPINI  ,YA(AL»C^T 

FORTRAN  STATEMENTS 

P  1 NM a 2  *  VT  V A • S l N l PJ  MAl*3.lHl SV/180.) 

LOCATIONS-  MA2 

FORTRAN  STATcMtNTS 

C 

C  COMP  ONES  l  HI  DEFINES  T  Ht  DESIRED  LANDING  APPROACH 

c  glide  path  and  component  mat  calcjlaies  the  altitjde 

C  ERROR  Jp  The  AIRPLANE  JOKING  THE  PINAL  LANDING  APPROACH. 

C 

location  *  s«  fu  inputseS&ix=f in i 

LOCATION  a  o  7  MAI  INPJTS*  SGI  AL  T  aC2  )  ,P  J(  PO«P  I  N) 

FORTRAN  STATEMENTS 

C 

C  COMPONENTS  MA  E,  MA  A,  MA  T,  AND  MA  K  COMBINE  D.C.  OJTPJT 

C  COMMANDS  TO  THE  CONTROL  SURFACES  MITM  GRJJND  PILOT 

c  commands,  table  02Tta  is  jseo  as  a  smitch  to  shot  off 

C  ThE  optimal  controller, 

c 


LOCAT ION 

m 

102 

TA 

ldCaT  ION 

s. 

122 

MA 

E 

INPJTSa 

T  A(  A2aC2,D2aLl  ) 

LOCA  T  I  JN 

* 

12M 

MA 

A 

IN  PU  T  S  a 

IAIi2aw2» 02 *C1  1 

LC  Uk  T ION 

* 

I2o 

MA 

ft 

INPJTSa 

T  A(C2aC2, D2aCl  ) 

LOCATION 

* 

128 

MA 

T 

INPJTS 

a  T  A2  1  02  »C2 1 , T  At  D2aC  1  J 

L  OCA  T  ION 

s 

Si 

TB 

FORTRAN  STATEMENTS 

IF  (FO  MA  E  .ST.  1S.»  FO  MA  E  *  IS. 

IF  (FO  MA  E  .lT.  -AD. I  FO  MA  E  «  -NO. 
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IP  (PC  H A  T  .LT. 
IP  l  PO  HA  T  .GT . 
IP  (TSWlTLrt  .LT. 
ELEOL  «  13  HA  E 
TH  TG  «  FQ  HA  T 
ST  A3  L  *  A2  Tb 
L3UT10N  «■  51  TG 
LOCATIONS  QL 

FORTRAN  ST  ATEHtN  T  3 

IP  (PC  MA  R  .GT. 
IF  (PC  HA  K  .LT  . 
AIL3L*F3  HA  A 
RUDOL  *  PC  HA  R 


300.)  PO  HA  I  *  300. 
970.)  K)  HA  T  *  970. 
0.1)  PO  HA  T  *  0. 


INPUTS*VA, TG 

15. )  PO  Ha  K  *  15. 
-15.)  PO  HA  R  *  -15. 


LOCATIONS*  Ol  INPUT  S*VA«OL»TG 

FORTRAN  STATEHENTS 

IP  (KOUNT  .EQ.  1)  WR1  TE  (  6  *  10  )  ( RELT M 1 1 , 1 *4, 1 1  I  , ( OSH T K (I) , 1 *4 , 36 ) , 
1  (FTAPUl I) « I *4» l 1  ) 

10  FORHAT 18L13.5) 

R£lTK(5)*RVCRP 

RE  L  T  X  (  6  )  *KVSaTP 

RELTRJ 10)«RELTK (  11 ) *RVA  RE  A 

DSHTHto  )  OSMTK  (91  *OSMTM  12  )  *OSHTM  15  )«FRJNIHL) 

DSHTM  18)*0SHTA(2l)  *OSH  TR  (  2  A )  *DSHT  M  27  )  *Rt  ARHU 
DSHTM  3  0)*  OSH  T X  (  3  3  )  *OSHTK  ( 36)*REARHU 
P  T  AP  J ( 5 )*1h.  7*RVCRP 
FTAFU(6)*1«*.  7»R VSA  t  p 


PT  APU(  10  )»FTAPU( 1 1 ) *RVA  REA 
LOOT  10N*142  Tr  INPUTS^SG 
LOO  T  1  ON  »  166  PU2  I NP  UTS*TMPT  *  P  1 N  ) 

FORTRAN  STATEHENTS 

RELJEPa  *  PO  PU2 

PRAT  1 0* ( PC  Tn-PA  Tr)/(PT  TK-Pa  IKI 
P  X  IS  3  *  0 
FV1S3  *  0 
PZ1S3  *  0 
IX1S3  *  0 
T9  IS  3  *  0 
TZIS3  *  0 
L0OT10N*l6  S3 

INPUTS*TM  FxT*Fx,2,FYT«FY#2,FZTMZ,2,lXT*TX,2fT 

T  Y ,2 , TZT*  TZ  *  2  I 

INPUTS «DL (2*3)  ,0L(2*3) 

FORTRAN  STATEHENTS 

UD  SG»P  XnS  3/ AHA  SS- ( W  SG*H  SG-R  SG*V  SG>*. 01745- 

1  32.2*SIN(  PI  TSG*. 01745 ) 

VO  SG-PY4S3/AHASS- ( R  SG*U  SG-P  SG*H  SG)*. 01745* 

l  3  2.2*C0S(PITSG*.017«,5  )•  S 1  N  (  RC  L  SG*  .  0 1  7*.  5  J 

HO  SG*FZ4S3/AHASS-< P  SG*  V  SG-<3  SG*U  SGI*. 01745* 

1  32.2*C0S( PITS &•. 01745) *C0  S ( ROL  SG* . 0 1 745 ) 

LOOTION-IO  SG  lNPJTS«S3tTX,4*TX,TY,4*TY,TZ,4«TZ) 

FORTRAN  STATEHENTS 

XEN£RGY«.5*AHASS*(U  SG*J  SG*V  SG*V  SG*W  SG**  SG) 

1  *.5*(1 XXS&  *P  SG*  P  SG*IYYSG*3  SG*Q  SU«IZZSG*X  SG*R  SG 

2  ♦  IXZSG*P  SG*R  SGI 

PENER&Y*  ( PT  TH-PA  TK)*VT  TK*l44.  ♦  (PC  TK-PA  TK)*VC  TRM44. 
I  ♦  AHASS*32.2*ALTSG 
tenergy*  xenergy*penergy 

X.0UNT-*3lM  T*  1 
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**cckL*saRTi  sv,*pd  sG«ao  sg*qd  sg*rg  sg*ro  s&) 

LACCEL*  (SWRTIJO  SG*JO  SG*VO  SG*VD  SG»WD  SG*WO  SG J )/32.2 
V1QT AL« SGR  1  ( U  SG* J  SU*V  SG* V  SG*M  SG*W  SG) 

cnt*o . 

20  CNT *CNT ♦ 1. 

I  *CNT ♦ . 001 

IF  (1  .GT.Il  GAP ( 1 »  2 )  *  ALT  SC*1 2.  «M2  TR 
U1  TR*X YZB ( 3* I ♦ l 1 
VI  TR*XYZBl.»*l»2) 

Wi  TR*XYZb (3*1 *3) 

ROlTR*ROLSG 
PI T T  R=P I TSG 
YAWTk«YA*SG 
LOCATION  *110  TR 
FORTRAN  ST  AT  ENfcN  1  S 

IF  ( CNT  .LT.  a.)  GO  TO  20 
GAP(‘#)*ALTSG*12.*R2  TR 
GAPCL“&AP(  •*) 

GAPCR*GAP( 5) 

GAPWL*GAP( a) 

GAP«<  R*GA  P  l  7) 

GA  PF  F  «GAP  (  6  ) 

GAPFR  -GAP(9> 

GAPCG  »ALTSG*12.  -1<».S 
END  OF  NOOEL 
PRINT 
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Tlllt-  FllE  RDABN2 

FAMintk  VALUES 

UM  VA  *  0,  VW  VA»0,MM  VA  »0 , K ENERGY*0 , PE ME ROY  »0 , T  ENE  ROY  *0 
HUOL*W».<.,C  OL>b.Ht>,  XP1Ql«0,  1SM0L«3,STA0L»0 

i yytl»268o 

X0  OL »-• 032  » X A  0L«  -1,203. XU  OL*  O.XDEOL-  0 
ZA  0L»-4.011,  2 AOOl •  O.ZO  0l*0,2U  OL»0 . 2DE OL »-l . 1 A 6, 

20  OL ■-. 08  0 

HO  0L“  .0038,MALOL*-.06A,M ADOL  •— 3  .  5,RJ  0L--6., 

*U  QL«0,HDE0L»-1.7O8 
ZSPOL*.25 

I01VA«3,  I0&VA*6,  S  VA-125.VS  VA«  1  68.0,  ALS  V  A  *0 
&AXTOl,&AY7C,«0,(,AZK.«0,X0  TU«0,Y0  To*0,Z0  TU*-1.583 
PM  VA»0,0M IVA«0, RM IVA *0 
T  ABL  E  »  A2  TTB,  2 
0,50 
0.0 

TABwE  .A2TT A, 2 

o  ,50 
-6.-6 

TABLE  .B2TTA.2 
0,30 
0.0 

T  aBl  E  ,C2  TI A, 2 
0  ,  50 
0.0 

T  ABl  E  .02  TT  A. 2 
0 . 50 
V  .  1 

T  Aft..  E  ,Xf  ZB  ,0 
20. 3. -12o.2.3. 7 
20.5,126.2.3.7 
-<*2.  1,-126.2,3.7 
-02.  X  ,  126.  2, 3.  7 
131  .6,0,23 .2 
-128.2,0,15.* 

T  ABL  E  .UP,  3 
1 .2,  3 
0 ,0.  0 

table,  a  slab,  3 

21  ,7 ,5*. 7, 30, 150 
T  *  ft- E  ,  X  Y 2  Aft  ,  12 
1 5C. 0,0 

1  30,  9,0 
1  10,  0,0 
00,0,0 
70,0.0 
50,0  ,0 
30,0,0 
10,0,0 

TABLE,  DSMAB,  12 
20,1, .7 

2  0,1  ,  .  7 
20,1 ,.7 
20,1 • .7 

20.1  ,.7 

20.1  ,.7 

20.1  ,.7 
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20,1 ,  .7 

TABLE,  lALAb,  16 
1 ,0. 17. 8 ,0 
1 .0, 17.6,0 
1 ,0, 17.8,0 
1 ,0. 17.8,0 
1.0,17.8,0 
1 .0. 17.8,0 
1 .0, 17.8,0 
1  .0, 17.8,0 
Tibet.  R  E  L  Ab  ,  4 
0,1. 1,2.1,  100 
0,0,1  *4,  144 

table, HAFU2,- 
0, 18.8,16.  8, 1000 
0,0,1  4*,  ,  144 

T  Atkt  ,f  TAP  03,4 
0,  18.8,16.8. 1000 
0,0,  144  ,  144 
T  A  bt  L , TAbbJl , 18,4 
1 . 34 , 2.02, 3.38 ,8. 76 

0,1. 0,1. 02, 1.027, 1.081,1. 06,1 .068,1.1 08 ,  1 .  1 4 , 1 . 1 63,  1 .  18  - ,  1 . 2 48 ,  1. 2  b , 1 . 38 8 , 1 0 
100,4.06,1 .01 , ~ . u 1 ,-.01, -.01, -.01, -.01, -.01, -.01 ,—.01,— .01 ,— .01,— .01,— .01 
26.3,3.63,3.  136,2.86,  1 .  *7 1  8 , 1 . 0 1 ,  —  .  0 1 ,  —  .0 1  ,  —  .0  1 ,  —  .0 1  ,  —  .0  1 ,  —  .  0 1 ,  —  .  0 1 ,  — .  0 1 ,  —  .  0 1 
4.4,  2 . 44 ,2 .77  ,  ,  .  71  ,2.826,2.42 ,2. 334,1  »6l6,l.ol  ,.432,  —  .01,  —  .01,  —  .01,— .01,  —  .01 

3. 8. 2. 83. 2. 8. 2.  *9, 2. 46, 2.43, 2. 4, 2. 29, 2. 11, 1.48,1. 64,1.38, 1.01, -.01, -.01 

T  A  Be  E  ,  TAbf  32,18,4 
1 . 34 ,2.02,3.38,8.76 

0,1. 0,1. 02 ,1.0. 7,1. 081, 1 .06, l .066,1.108, 1 . 1 4, 1 . 1 63, 1 . 18 4, 1 . 248, 1 .28 , 1 . 388 , 1 0 
100,4.06,1 .01,— .01 ,— .01,— .01,— .01,— .01,— .01,— .01,— .01,— .01,— .01,— .01,— .01 
2d.3,3.63,  3.  136,.«  86 , 1.918,1.01,— .01,— .01, -.01,  —  .01,—  .01,  —  .01,— .01,— .01,— .01 
9 . 4, . . 94 ,2.77 ,2.71 ,2.8.6,2.42 ,2.334,1 .ol6, 1.01,. 432,— .01,— .01,— .01,— .01, — .01 

3. 8. 2. 83. 2. 8. 2. 49. 2.  -6, 2. 43, 2. h, 2. 29,2. 11, 1.96, 1.64, 1.38, 1.01,  —  .01, -.01 
PAHAMtTt*  VALOf  S 

V  V  A  a  0 

P  V  A  *-0  ,  K  V  A*  u «  K3L  V  A  *0 
C 2  MA  r«600 
S POO l  * 0 

R OLA  8 40 , YA  MAb*  0 
X  A 8  *0,  V  AB  * 0 

p  A  9  *  0 ,R  Ab-0 
RGIU-O 

Y  A  VfT  L  *  0 

ANTE Jl*. 384, ANfcEJl*. 384, Al  EJ1«0 

P  2  E  J 1* 14. 7  »T2  E  J  1  *8  20 

Ml  EJl*l6.42,Tl  Ej1«860 

ANTE  J2*. 384,  ANIEJ2*. 354,  AK.  EJ2*0 

P  2  EJ2-14.7.T2  EJ2-820 

Ml  EJ2«18.42.T1  EJ2-860 

TSMITCmM. 

XXRDL*-.00812,NALOL*-. 114 ,NT  R3L ■- .003 14 
Fimi  E*0, PINNA  7*0 

R  E  AA  Mu*.  7,  E RON  T Mu*  .7  ,  R VC.RP *  1 . 1 ,  R  VS* TP  *2 . 1  ,  R  VARE  A  •  144.H00N T  *  1 
AN  f U2  * 1 
AN  FU3*1 
AMASS*  129. 8 

PA  AB*14.7,VJ  AB  *6  » E  P  C AB  *  1 
NE  AB«-8,NSTa8«1 ,NPTAB«10 
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B STAB *236.6, ML  TAB* 76 
CD1AB*.6,CDAAB».9 
BSCAft‘lt>o.  6,WLCAb*lD7.  S 
T  AUAB* .00!>,AROAB»0 
ANRAB*0,DC  AB*0,M  AB«0 
DM  PA  B 1  .0  2  *  CD2  A  B*  .2 
INITIAL  CONDITIONS 
PTRAB*1S.7,VTRAB*4  5 
PTLAft‘  IS.7,VTLAB«r5 
PI  fc  J  1  *-29.  7 ,  P 1  £  J2  *-29.7 
Q  TL*0 

pim*o,u  tl*  i3S 
7  L*  20 
ALTTL«!> 

PRINT  CONTROL  *<, 

PR  IN  UR  PLOTS 
ERROR  CONTROLS 
P  TRA  B  *•  0  1 , PTLAB*.01 

vtrab*.oi,vtlab*.oi 

PI  £ Jl«.0l ,P1  £J2*.01 
M  Tl*.01.41  TL-.Ol 
U  T  L  *  .0  1 

PmL^Ol.ALTTL^Ol 
L INEAR  ANALYSIS 
NO  STATES 

1NT  CONTROL,  PTRAb«l  ,  VTRAB«--I 
STEADY  STATE 
X  IC-X 
ALL  STATES 

INT  CONTROL,  PI  EJi»0,Pl  E J2 « 0, P TL AB*0 , VT L AB*0 
D  I  SPLAY1 
P I TTL,VS,T IRE 
ALTTL.VS.T  IRE 

k  tl,  vs,  tire 
a  tl, vs, tire 
vtcttal.vs,  tire 

D  I  SP  L  A  Y2 
A  ACC  EL , VS, TIRE 
L  ACC  EL  ,VS,  TIRE 
PTRAB  ,VS ,T IRE 
VTRaB.VS.T  IRE 
AL  VA, VS, TIRE 
D  ISPLAY3 
tO  E J1  .VS, TIRE 
RELIEPR.VS.TIRE 
PTRAB, VS, R3  EJl 
Rl  l, VS, TIRE 
EZ20L  ,VS,T  IRE 
0  I  SPLAY4 
EX20L.VS.TIRE 
G  A  PR  RE , VS, TIRE 
GAPRRR.VS.TIRE 
G APE E, VS, TIRE 
GAPER  , VS, T  IRE 
DISPLAYS 
GAPCG,VS,T  IRE 
ZEORCE . VS. TIRE 
ZEORCE, VS, STROKE 
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STROKE ,VS, TIRE 
WRtLR.VS.T IRE 
01SPLAV6 
PXTAB.VS.TIRE 

pztab.vs.tire 

XACCEL.VS.TIRE 
U  TL, VS, TIRE 

T INC «.02,TRAX*i, PRATE *1,1  NT  MODELS 

T1TLE«R-ARPV  M/ABSS,  LARDING  SIRULATION  WITH  3  OOF,  RAX.  PITCH  LOG. 
PLOT  ID  *  S.  J. BAUMGARTNER  ,RS  -1-<.7,6S5-S260 
S  I  HJ  L  A  TE 
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TITLE*  FILE  RDAC.E2 

PARAMETER  VALUES 

°I  102*1*.. 7, T1  102*520, SM1I02*0,C011Q2*0 

Ux  V  A *0 *  VR  V A*  0, M*  V A  *0 , RENE  R0  V*0 ,PkNE R&Y  *0,TENERGY*0 

MA13L*  129.  *.,C  0L*o.46,XP 10L*0, l  S«0L*3 ,ST ACL*0 

irrT i*2&ao 

XO  OL  * -. 03  2  ,  X  A  OL*  -1.203, XU  OL  *  O.XOEOL*  O 
Z  A  OL*-— .Gll.ZAOOL*  0,Z0  0L*0,ZU  UL*0,ZL)E0L*-l.l4t>, 

ZO  OL  *— •  *.80 

MO  3L*.003tt*HALOL*-.464,M  AOCL  *-3  •  5,  MO  0L*- 6., 

MU  UL  *0,  MOEOL  *  -1 •  7*»E> 

I D  IV A*3, 1GGVA*6, S  VA*125 , VS  VA *  1 60.9 , ALS V A*0 
&AXT(,*1,GAYT&*0,&AZT(,*0,XO  T&*0,V0  T&*0,Z0  TU«-1.583 
PW  V  A  =  0  * U» 1VA*0,RM  W  A  *0 
AN  F  02=  1 
T  A  BL  E  ,  TPCJl  02,2 
0,1 

0 , 10000 
T  ABLE.AZTTb.2 

0 .50 

0,0 

TABLE  ,A2TT  A, 2 
0,50 
0,0 

T  ABL  E , B2 TTA, 2 

0 ,50 

0,0 

table  ,C2n  a, 2 
0 ,50 
0,0 

TABLE,02TTA,2 
0 ,50 

1  .  1 

table  ,xvze ,9 
20.5,-126.2,3. 7 
20.5, 126.2,3. 7 
-92. 1,-126.2,3.7 
-92.  1,126.2,3.7 
13  1.6,0,23.2 
-128.2, 0,15. 9 
TABLE .&AP.3 
1 , 2,  3 
0,0,0 

TAbU,  ABL  TS,  9 
21, 7, 2*,, .05, .01,  .3 
2  1  ,7,24,  .03,  .01,  .3 
21  , 7, 24, .05, .01, .3 
TABLE,  XYZTS,  16 
1  36.  4  1  ,3.44,0,67.5 
133.  54,  B.  31, 0,22. 5 
1  IB. 45, 9, 0,0 
94,9,0,0 
6  6  .4 , 9  ,0  ,0 
4  2 .8 ,9,0,0 
26.56,6.31  ,0,— 22.5 
21 .69,3.44,0,-67.5 
TABLE,  OM  TS,  8 
45, .2 
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45..  2 
23.2,  .2 

25.6. . 7 

25.6, .7 

25.6. . 7 

45..  7 

45..  7 

TABLE,  IAlTS,  16 

1  ,. 0262,  11, 4 

2  ,.0262.  11  ,4 

3 . . 0262,  11  ,6 
3, 0,0,0 
3,0, 0,0 
3,0, 0,0 
2,0, 0,0 

1  ,0,0,0 

TABLE,  RELTS,  4 

0,1.6,  3.6,  100 

0,0,  1 V4,  166 

TABLE,ENDTS,2 

4,0 

4,0 

TABLE  ,  SPMT  S,  3 , 3 
1  ,2,3 
0 , 5,25 
0, 1.56,1 .6 
0,1.58,1.6 
0,  .8 ,2 

T ABLE , STmTS, 2, 3 

1  ,2,3 
0,27 
0 , 1 
0,1 
0,  1 

TABLE  .BNlTS,- 

2  3  8.6,69,168.6, 107 .5 

0 , 0,  0 , 0 

T  Abe  E  ,PT  APU2.6 
0, 16.5,18.5,1000 
0,0, 166, 166 
TABLE, PR  PR, 11,2 
351, 261 

.015 5, 15. 5  1,  155.  13 ,310.3 ,465. 6,5 19.7,62u. 5,775.6  3,8  92.,  1086,1346 
1  1.  16, 1  .  159 ,1.1  58. 1. 15  7.  1.  154,  1.  14, 1.09,  1.  ,  1,  1 

1 .4, 1.09,1.06, 1.07,1  .027,  1,1  ,  1,  1  , 1,1 
TABLE, ET  PR, 11, 2 
351,  241 

.0155,15.51,155. 13, 310. 3, 665. 4, 5 19. 7, 620. 5, 775. 63, 692., 1086, 1396 
.01,  .15,  .35,  .6,.  76  ,.6, .6, .6, .01,. 01, .01 
.01, .05, .6, .7 , .6,. 01 , .01, .01 , .01 , .01, .01 
PARAMETER  values 
V  V  A  *0 

p  VA*0» R  VA*0»ROLVA«0 
UN  VA*0,VN  VA*0,NN  VA  *0 
EN  P  R  «  7, UA  PR* 1»TAMPR*520 
TSNITCH-I 

XTR0L*-.01 76 , M ALOt  . 17B.MTR0L  *— . 008 
PARAMETER  values 


F  1WU  E  *  0,  F  INNA  T«0 

RE  ARNU*.7,FR0NTNU«  .2,RVCRP«1  .S  ,R  VSATP*3.  8  ,RVARE  A  *144.  ,KOJN  T  *1 

ANASS"12V.  i 

ANETS*-6,PA  TS«14.7 

PTNTS»2,CA VTS*0,SPBTS*0 

CDGT  S*.« 

WCJTS*0,TCUTS*S20 

CD1TS*.6,C02TS*.2,CDATS«.9 

T  AL/T  S*.1,VU  TS*b 

DNPTS*.02,EPCTS*1 

C  2  MA  7  *600 

SPOOLS) 

ROLT  S*0 
YANT  L*0 
YAWT  S*0 
X  T  S  *0 
V  T  S  *0 
P  T  S*0 
R  7  S  *0 
R0LTL*0 

I  N  IT  1  A  L  CONDITIONS 
PT  TS* 16.2  » VT  T  S *97 
PC  TS*14.701,VC  TS*36 
PI  FR  =  14.4 
M  T  L  *7 
Q  T  L  ■  0 
U  TL*13S 

pim«o 

ALTTL«S.5 
ERROR  CONTROLS 
PI  F  R  *  .000  1 
PT  T  S*  .000 1 
VT  T  S* .000 1 
PC  T  S*  .000  1 
VC  T  S  = .000 1 
M  TL-.00J1 
Q  Tl*.0001 
U  Tl*.0001 
pittl-. oooi 
Ain  l*.oooi 

PRINT  CONTROL*4 

printer  plots 

LINEAR  ANALYSIS 
NO  STATES 

INT  CONTROL, PT  TS*I,VT  TSM.PC  TS«1,VC  TS*1,P1  FR*l 

STEAOY  STATE 

X  IC-X 

0  I  SPL  A  Y1 

*2  FR,VS,PT  TS 

T 2  FR, VS, PT  TS 

wTATS,VS,PT  TS 

WTR0,VS,PT  TS 

*TCTS,VS,PT  TS 

AIL  STATES 

DISPLAYl 

PITTL,  VS, TINE 

ALTTL.VS.TINE 

M  TL,  VS, TINE 


0  TL.VS.TIHE 
VTOTAL.VS. TIME 
DI  SPLAY 

T  Y<,S3»VS  .  T  IME 
LACCEL.VS, TIME 
PT  TS, VS, TIME 
VT  TS, VS. TIME 
PC  TS, VS, TIME 
01  SP  LAY3 
VC  TS, VS. TIME 
RELIEFa, VS .TIME 
PRAT  10, VS,  TIME 
RIO, VS, TIME 
2  FORCE, VS, STROKE 
D  I  SP  LAY* 

STROKE , VS, TIME 
GAPRMF  ,VS,  TIME 
GAPRMR.VS.TIME 
GAPF  F  ,  VS, TIME 
GAPFR.VS.T  IME 
01  SPLAYS 
G  A  PC  G  ,  VS  .TIME 
M2  FR, VS, TIME 

mtrd.vs.time 

MREL.VS.TIME 
0  I  SPLAY6 
WTCTS,  VS  ,T  IME 
MTRD.VS.PT  TS 
MTCTS.VS.PT  TS 
M2  FR.VS.PT  TS 

I  NIT  IAL  TIME*G,T1NC*.02,TMAX«-1,!  RATE  =  I 
1  NT  MODE  *6 

TITLE*R-ARPV  W/ELASTIC  ACRS,  3  DOF  LANDING  SIMULATION,  MAX,.  PITCH  LOG. 
PLOT  ID  *  J.G.BR1STER.MS  A I  —A  7  ,  b  S  S— SZ  <*0 
S  IHJLATE 


TITLE*  FILE  RDACN2 

PARAHETER  VALUES 

PI  I02«l4.7,Tl  102*520, SH1I32*0,C01I02*0 
JN  V  A*0 , VW  VA*0,HH  V A *0 , X ENt RGY *  0 .PENtR&Y =0 , T ENE RfcY *0 
HA  13L  *  129 .4 , C  UL*6.46,XP 10L*0,  I  SWUL*  3, ST  AOL *0 
I  Y  YT  L  *2o80 

XO  0L--.032  , X A  OL-  -1.203, XU  OL*  0,X0E0L*  0 
Z  A  0L*-*».0  II,  Z  A03L  *  0,Z(3  0L*0,ZU  0L*0  ,  Z3E0L*- 1 . 1 40, 

Z 0  3L*-.460 

HO  3L* .0038, HALOL*-. 464, H AD3L»-3.5,M0  Ol*-6., 

HU  QL  *0, HDEOL*  — 1 .748 

1  D  1 V  A  -  3 .  IDOVA-bi  S  VA*  125  ,VS  VA*  lt>«.v  ,AlSVA*0 
&AXTO* 1,&A YT&*0,iAZT&*0,XO  TG=0,Y0  T0*0,Z0  TG*-1.583 
PH  VA*0»UHlVA*0,  RH  IV  A  *0 

AN  F  U2*l 
TABLE  ,TPCI02,2 
0,1 

0, 10000 
table  ,A2TTb,2 
0 ,50 
0,0 

T  ABL  E , A2  TT  A,  2 
0 ,50 
0,0 

TABLE  »B2TT  A, 2 
0 ,50 

0,0 

T ABLE ,C2TTA,2 

0,50 
0  ,0 

T  ABLE,D2TTA,2 
C  ,50 
1  ,  1 

T ABcE.XYZB.V 
20  .5,-126.2,3.  7 
20.5,126.2,3.7 
-92. 1,-126.2,3.7 
-92. 1,126.2,3.7 
131.6,0,23.2 
-128.2,0,15.9 
T  A*6L  E  ,  &A  P  ,  3 
1 ,2,3 
0, 0,0 

table,  abltk,  2 
18 ,3 ,56. 58 , 1 
TABLE,  XYZTX,  16 
85.39,3.06,0,67.5 
81.06,7.39,0,22.5 
7  5,8  ,0,0 
6  5  ,9 ,0,0 
51,8,0,0 
37,8,0,0 

26.9^,7.39,0,-22.5 

2  2 .6 1,3. 06 ,0,— 67*5 
TABLE,  OSH  TK  *  12 
14.14,1, .2 
14.14,  1, .2 

6 , 1 ,  .2 
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1  4  t  X  »  •  7 
14,1  ,.7 

14..  1t. 7 

14. 14.1..  7 

14. 14.1..  7 
TABLE,  1ALTK,  16 

1 . . 01 25. 18.3.20 
1  ,  .0  125,  18  .3,20 

1 . . 0125.18.3.20 
1  ,0,34.22,0 

1 ,0,34.22,0 
1 ,0,34.22,0 
l ,0,34.22,0 
1 ,0,  34.22,0 
TABLE,  RElTK,  4 
0, 1.2,3.2,100 
0,0,  l4**,,  144 
TABLE  »  F  T  AF  J2 , 4 
0,15.4,17.4,1000 
0 ,0, 144, 144 

table, pr  fr,h,2 

35  1, 241 

.0155, 15.51 , 155. 13 ,310.3,465.4,514.7,620.5,775.63,842., 1086, 1346 
1 .4,  1  .  16,  l  .154, 1.158,  1.157,  1.154, 1.1*,,  1.04,  1.,  1,  1 
1  .  *»,  1  .04,1  .08, 1.07 ,1.027  ,  1,1  ,  1,  1  ,1,  1 
T  AbL  fc  »£T  F  R , 1 1 , 2 
351,241 

.0155, 15.51, 15  5.  13 ,3  10.3,465.4,514.7,620. 5, 77  5.63,842. ,  1086, 1346 
.01,.15,.35,.6,»?.'>,.e».8,.6t  .01,  .01, .01 
.01,  .05,  .6,  .7  ,  .**,.01  ,  .01  ,  .01  ,  .01,  .01,  .01 

parameter  values 

v  v  a  --  o 

P  VA*0,R  VA*0,R0LVA-0 
UM  v*0,V*»  VAOiMM  V  A  *0 
EN  F  R  *  5 . 5,  UA  F  **  l  ,  TAMf-R  =  520 
T  SMl  T  CH  *  l 

*  TfCJL  =-.01  76.MAL  01  .  178,  MTROL*-  .008 

PARAMETER  VALUES 
FI»4iA  fc«0,FINMA  T«0 

RE  AR  ML  is.  7,  FRONTMU-  .  2  ,  KVCk  P*  1 . 2  ,  R  V  SAT  P  -  3.  2  •  R  V  ARE  A  *^14*»  .  ,VJUN  T  *  1 
AMASSM24.5 

AMRT  K  *  0,  OL  Ta«0,H  Ta*0 
ME  Tk.-8,PA  TK ■ 1 4. 7 
CD&TK*.4,NSTTk*1,NPTTK*10 
BST7Rx2l7.6,WLTTRt76 
MCUTR«0,TCUTr«520 
C01TR*.6,C02Trb.2,  CO  A  IK«  .  V 

BSCT  A.  *  168.  6,MLCTK*107.5,TAUTK*.005,VU  TK  =  6 
AM0TR*.0,DMPTr*.02,EPC  TK  *  1 

C  i  M*  T  >600 
SPOOL  *-0 
ROLTK-0 
Y*  WT  L  »0 

YAMTRbO 
A  T  R  »0 
V  U*0 
P  TR*0 
R  TRbQ 
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RQLTL*0 

initial  conditions 

P  T  T  A  *  IS .9  3 » V T  TK=93.9 
PC  TK*19.7,VC  TK  *9  6. 1 
PI  FR*1h.7 
M  T  L  *29  .9 
3  Tl*0 
U  TL*133.6 
P  ITTL**. 

ALTTl*5.0 
PRINT  C0NTR0L*9 
PRINTER  PLOTS 
LINEAR  ANALYSIS 
NO  STATES 

INT  CONTROL.PT  TK=1,VT  TK*1,PC  Tk*1,VC  TK*1,P1  FR* 

STEADY  STATE 

X1C-X 

INT  CONTROL,  PT  TK=0 
SS  PARAMETER*^  tk.ic 
SS  STARTM5. 

SS  S  TOP  =  1 8 . 

SS  PO I  NT  S=  7 
D  I  SPLAYI 
M2  FR.VS.PT  TK 
T  2  FR.VS.PT  TK 
MTATK,VS.°T  TK 
MTRO.VS.PT  TK 
MTCTk.VS.pt  Tk 
ALL  STATES 
displayi 
PITTL  ,VS,T  IME 
AL  TTL,  VS.T  IME 
M  Tl. VS, TIME 
C  TL. VS, TIME 
V  TOT  AL,  VS,  TIME 
DISPLAY2 
TY9S3.  VS.T  IME 
LACCEL  , VS,  TIME 
PT  TK, VS, TIME 
VT  Tk, VS, TIME 
PC  Tk, VS, TIME 
D  I  SP  L  A  V  3 
VC  Tk.VS.T IME 
RELI EFA, VS, TIME 
P  RAT  10. VS,  TI  ME 
RIO,  VS, TIME 
2  FORCE  , VS,  STROKE 
D  1  SPLA  Y9 
STROKE, VS, TIME 
GAPRmF  , VS. time 
G A  PR  MR, VS. time 
GAPFF  , VS, TIME 
GAPAR, VS.T  IME 
D1  SPlAYS 
GAPCG,  VS  ,T  IME 
M2  FR, VS.T IME 
M  TRO,  VS, TIME 
MREL, VS, TI ME 
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DISPLAYS 
WTCTK, VS.TIME 
WTRO.VS.PT  TR 

wtctr.vs.pt  tk 
W 2  FR.VS.PT  Tr 

T  1M>.02,TMAX«1,PRaTE*1,INT  MODELS 

T I TLE *R-aRpv  W/A^RS.  3  03 F  LANDING  SIMULATION,  MAX.  PITCH  LOO. 

PLOT  ID  *  S.J.  BAUMGARTNER  , MS  *»  I  — .  7 , 65  S-S^c.0 

SIHJLATfc 
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K-lACS  LANDING  MODEL 


T  I  TIE  *  FI  IE  RDACN3  , 

P  A  KA  ME  TER  VALUES 
FI  I  02 *1 9. 7 , T l  102*520,  SH  1 132*0 . COl 102*0 
UN  V  A  *0  i  v  n  VA*0,9*  V  A  *0  »  K  ENt  R(iY*0*PENERGY*0,IENE  RGY  *0 
MaIOL*  129 .  -,  C  0L*o.9&,  AP  LOL*0,  1  SMOl*  ->,S  T  AOL*C 
I  YYTL  =  2e>aO 

AO  01*-. 032  ,AA  Ow*  -1. 203.AU  OL*  O.AOfcUL*  0 
Z A  JLS-..U11 .ZADOL*  O.ZC  0L«0,ZU  CL *0 , Z Dt OL *- I . 1 -6 , 

ZO  Ol*-.9oO 

MO  UL*.  0038  .  MALOL*-. -6*.,  MaD0l*-3.5,M3  0l*-6., 

MU  JL=-0,  MUEJL»-1.7..B 

I  D  1VA*3.  I0&VA*6,  s  VA  *  125  ,VS  VA  -  1  t»b  .  v  ,  AL  SVA  »0 
GAATG- 1,uAYTG=0,GAZTG*0,A0  TG*0,Y0  TG*0,Z0  TG=-1.563 
P*.  VA-OiW" 1VA*0,RN1VA=0 
AN  F  U  2  *  1 
Tab.  L  ,TP0ia2,2 
0 , 1 

0,  ioooc 
TABLE,A2TTB,2 
0,50 
0  ,0 

TABLl  , A2  TT  A , 5 
0,.05,.15,  .25,50 
—  6  ,  —  6|- 15. 0,0 
T  ABLE  » B2  T  T  A , 2 
0,50 
0.0 

T ABU .C2TTA.2 
0 , 50 

0,0 

tabu  ,02Tta,2 
0 ,50 
l ,  I 

tabu  ,xyzb,9 
20.5 .-126.2,3.7 
20.5, 126.2 ,3. 7 
-92. 1,-126.2,3.7 
-92.  1,  126.2,3. 7 
1 3  1.6,0,23.2 
-128.2,0,15.9 
TABU,GAP,3 
1  ,2,  3 
0 ,0,0 

TABLE,  ABLIR,  2 
IB, 3, 6ft. 1,1 
TABLE,  XYZT*.  16 
1 26. ABV.3. 06. 0,6  7. 5 
122. 16,7.39,0,22.5 

1  09.  25, ft, 0,0 
87. 83, ft, 0,0 
69.7 ,6  ,0,0 

9  1  .567  ,8  ,0,0 
26.99, 7.39,0, -22.5 

2  2.(  1  ,3.06,0,-67.5 
TABLE,  OSNTK,  12 

1  9  .2 , 1 ,  .  2 
19.2,1,. 2 
19.  7,1,. 2 


|  . _ 
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23. 133,1,.  7 
23.133.lt.  7 
23. 133,1  , .7 
1«>.2  ,  l,.  7 
1«  .2 , 1  ,.7 
table,  ialtk,  io 
1  ,  .0266,  31  .33,20 
1  ,.0266,31  .33,20 
1  ,  .0  266 ,  3-  .  55  «  10 
1  ,  ,0  2o6,  34.53, 10 
1  ,  .0  266, 3- . 55 , 10 
1 ,  .0266,  34.55,  10 
1  ,  .0  2  6  6,  >4  .55,  10 
1  ,  .0266, 3- . 55 ,  10 

table,  reltk,  4 

0, 1.  2, 3.2,  100 
0,0,  144  ,  1  — - 
T  ABl  t  ,FTaPU2,4 
0, 15.9,17.4, 1000 
0,0,  144,  144 
T  ABL  E  ,PR  PR,  l  1 ,2 
35  1. 241 

.0  15 5, 15. 51, 155.  13 ,3 10. 3,465.4,5 1 4. 7,620.5, 775.63,892.,  1086,1346 
1 .4, 1.16, 1 .139,1 .158, 1.157, 1.154, 1.14, 1.09, l. , 1, 1 
1  .4,  1.09,1.08, 1.07,1.027,  1,1,  1,1, 1,1 
TABLE,  ET  PR, 11,2 
351, 2-1 

.0155, 15.51, 155. 13 ,3 io. 3, 465. 4,5 lv. 7, 620. 5, 775.63,892. , 1086,1346 
.01,.  15,. 35,. 6, .76, .6, .8,. 6,. 01, .01, .01 
.01, .03, .6, .7 , .—,.01 ,.01 , .01, .01 ,.01, .01 
P  ARANE  TER  VALUES 

V  V  A  x0 

P  VAxO.k  VA*0,R0LVA*0 

J -  V  A  x  J ,  v,  VAXJ,VN  VA*0 

EN  PRxc.5,0*  PR* 1, TANPR«520 
T  SNt  TCh*  1 

XTR0L*-»01  76,NALULb~.  178,  NTRO..  *-  .008 
PARAMETER  VALUES 
P  A  E*0, PINNA  T  »  0 

RE  APNU«.  7,  PRONTNJX.  .2  ,  RVCR  P*  1 . 2  ,  R  V  SA  T  P  *  3 . 2  ,  R  V  A  Rt  A  *  1  -  -  .  ,KOUN  T  »  1 
ANAS  S*  124.  5 

anrtk*o,ol  tk«o,m  tk*o 

N  E  Tk  *-8,P A  TK ■ 1 9 . 7 
CO&TKx.4,NSTTk*1,NPTTk«10 
8  S  TTK  *23  3.  15,rlTTR*76 
NSUTRxJ,  TC.uTk«520 
CDlTK=.6,C02TK*.2,C0AlK*.9 

9SCTRxl68.6,NLCTR« 107.5,TAUTRx.005,VU  TK*6 
A  NOT* «0,DNPTK * .02, EPO TK* 1 
C  2  NA  T  *60  0 
S POO L  *  0 
ROLTKO 
V A*TL*0 

V  A  32T  K  *  0 
X  T  K  *0 

V  T  K  *0 
P  T  K  *0 
R  T  K  *0 
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R 01.1  L  *0 

INITIAL  CONDITIONS 
PT  Tx*15.93,VT  TX-93.9 
PC  TK«-Ih.7,VC  TX**»b.  I 
PI  PR-1-..7 

V  T  L  *29 .7b 
Q  Tl*C 

0  T  L*  131.9 
Pim*9.7S 
ALTTl*S.O 
PRINT  CONTROL** 

PRINTER  PLOTS 
L  IJA  AR  ANALYSIS 
NO  STATES 

INT  CONTROL, PT  TX«1,VT  TX«1,PC  TX*1,VC  TX*1,P1  FR*1 

STEADY  STATE 

XIC-X 

INT  CONTROL,  PT  TX  *3 
SS  P  ARANS  T£R*PT  TK.IC 
SS  STARTLES. 

SS  STOP*  18  . 

SS  PO  INT  S*  7 
D  1  5PLAY1 
V 2  PR  »  VS ,P  T  Tx 
T  2  PR.VS.PT  Tx 
VTATX.VS.PT  TX 
vTRO.VS.PT  TX 
VTCTx.VS.PT  Tx 
STEADY  STATE 
ALL  STATES 
D  I  SPLAY1 
PITTl.VS.T  INE 
AlTTl.VS.TJME 

V  TL, VS, TINE 

d  tl. vs, tine 

VTOT  AL, VS. TINE 
01  SPL  AY2 
T  YAS3.VS  . T  1NE 
L  ACCEL,  VS,  TINE 
PT  TX, VS, TINE 
VT  Tx, VS, TINE 
PC  TX, VS, TINg 
0  1  SPL  AY3 
VC  TX.VS.T INE 
RELlEPA.vS.TINE 
PRAT  10, VS. TINE 
« 10. VS ,T INE 
IPORCE .VS.STROXE 

0  I  SPLAY*. 

STROxE ,VS. TINE 
&APNVP  , VS, TINE 
CAPNVR.VS.TINE 
&APPE.VS.TINE 
SAPP  R,  VS,  I  INE 
DISPLAYS 
GAPCU,  VS  .TINE 
v  2  PR  ,  VS, T INE 
VTR0.VS.TINE 
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wRtL.VS.TIHt 
DISPLAYfc 
wTCT*. VS ,T INE 
wTRC.VS.PT  T  K 
W  TCTx , VS ,P  T  Ik 
W  2  TR.VS.PT  T* 

T I  ft  ■ .02  » TMAX* 1, PRATE  >1. INI  MODE** 

T 1 TLk  *R-ARPV  W/1ACS.  3  OOF  LANDING  SIMULATION,  MAX .  PITCH  LDG 
PLOT  ID  «=  S.J.BAOMOARTNER.MS  hI-«.7,oSS-S2£)0 
S  IHJLATE 


Mattel  DESCRIPTION,  ROCKWELL  AbSS  3  ODE  LANDING,  FILE  ROMBN2 
ADD  PARANc  Tc  k  5  *  ANA  SS  *RVCRP»RVSAT  P,KVAREA*F  RON  1  MU  *Rt  ARMU*K3UN  1 , 

KENERGY  ,P ENERGY .TeNERGY ,V TOT  A l ,RE L I E FR ,REL 1EF l , , AACCE l . I A(XE l , 
GAPcME .GAPKME .gaplwr, gaprnr.&apff, gapfr,gapcg»cnt , tsritcm, 

2  FORCE, STROKE ,MREiR»RRELI, A ACC El 
ADD  TAttitS*Xv:b,21.GAP,<> 


lOUTlJN*bb 


VA 


lNPUTS=Tl 


lcution  * 

BO 

TA 

LOCATION  * 

bb 

MA  E 

INPU1S»TA(A2*C2,02*C1 ) 

loution  * 

bB 

MA  T 

1NPUTS*TA(D2*CD 

LOU  T  I  JN  * 

b  3 

TB 

FORTRAN  STATtMtNTS 

RPD*  .01  7-532  •. 
CALVA*COS(AL  VA*RP0I 
SALVA*SINIAL  VAARPDI 


C  MA  T  * 


IE  (FO  MA 
IF  !F0  MA 
IF  (  FQ  MA 
e>00  . 
(FQ  MA 


IF 

IF 


E  .GT.  20.)  FD  MA  t  *  20. 

E  .IT.  -20.)  FO  MA  fc  *  -20. 

T  .LT.  600. 

T  .GT.  3000.)  FO  MA  T  •  3000. 


t  TSMITCM  .IT.  0.  II  FO  MA  1 
FO  MA  E 


0. 


EcEOl 
Th  TG  *  fc0  MA 
SP OOl  *A2  TB 
LOCATION  *  51  TG 
l  OCA  T  I  ON  *2  01 

FORTRAN  STATEMENTS 

IF  (KOJNT  .EC. 


INPUTS* VA, TG 


1)  HRITECb.lO)  (RElAB (1)  , 1*M,1 I ) , (DSMAb( 1 )  ,1 *a ,2 7), 
1  ( FT  AFU2 ( I  ), I *R , 1 l), C  FT  A  FU3( I ) , I *4, 1 1 ) 

10  format ( e  E 1 3. 5 ) 

RE  LA B  (  5  )  *RVCRP 


RE  LAM  6)  *KVSATP 

RELAbl  10)*RtLAB(  11)  *RVARE A 

DSHAfcl b)*OSMABI V)*FRJSTMJ 

DSHAbt 12  ) *  DSMAB ( 15 ) «0SMAB ( IB ) *0  SM  A  B (El) *OSMAB ( 2 A ) *  OS NAB ( 2 7 ) «R E ARMJ 

FTAFJ21 5 )■ 1- .7*RVCRP 

FT  AFU2 ( 6 )* 1- .7 »RVSA TP 

FTAFU2(  10)*FTAFU2(  lll*«VAREA 

FTAFU3( 5 )» 1M.7*RVCRP 

FTAFU3(b)*l-.7*RVSATP 


FT  AF  U31 10) *F  TAFUil 1  1 ) *R VAREA 

VTlAB*VTRAB 

PTLA8*P  TRAB 

L0UT10N*A5,tJl,  1NPUTS*AB(PTR*P,3) 

LOUT  I0N**3,EJ2,  IN PJTS* AB  (PTL«P,3  ) 

LOUT  ION *2 A  AB  INPUTS-U 
INPUTS«EJ1 (W,3*WTR,T,3«TTRI 
input s*e  J2  <*,3*mtl,t,3*ttl) 

l  OU  T  I  ON  *  3b  FU2  1  NPUT  S«  AB  ( PTR«F  IN  ) 

LOUT  I0N*38  FU3  INPUTS *AB I  PTl*F  IN) 

FORTRAN  STATEMENTS 

RElIEFR  «  FQ  FU2 
RE  L  I  EFl  »  FO  FU3 

CALL  FNFLOM  (PTRAB.PA  AB.T3  EJ1 ,C0AAB* RELIEFR ,1.,FN,MRElR) 
CALL  FNFLOM  (PTLAB.Pa  AB,  T  3  EJ2  »COAAtJ»RE  LltFi  ,I.,FN,WRELL) 
FX  IS 3*0 
FY  1S3*0 
F21S3-0 
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rxisj-o 

TV1S3-0 
TZ  IS  3*0 
FY3S3*0 
TX3S3*0 
TZ3S3-0 

L0CATI0N«16  S3 

INPUTS*AB( FXT-F X,2 •  F  Y  T*F  Y  t2»FZT*FZ»2» TXT*TX»2» 1YT*TY»2»  TZT*TZ»2 ) 
lNPOTS«CL(  2*3) 

FORTRAN  ST  ATEMENTS 

JO  TL*FX4S3/AMASS-(Q  TL*H  TL I • .0  1 74b- 
1  32.2*SIN(  PITTL*.0174S  ) 

HO  TL«FZ4S3/AMASS-( -0  TL*U  TL  )*.0  174b* 

1  32.2*C0S(PITTL*.017**bl  *CQS  (ROLTL*. 0174b) 

L0CAT10N*10  TL  INPUTS*S3( TY ,4*TY ) 

FORTRAN  ST  ATEMENTS 

ZFORC  E  *- HO  TL/32.2 
STROKE -4. 4 27 -ALTTL 

KENtRGY*  .b*AMASS*(U  T  L  HJ  TL*H  TL*H  TD 
1  ♦.S*(1YYTl*G  TL*Q  TL) 

PfcNER&t*  (  P  T  RA6  — P  A  Ab)  «VTR  Ab*144.  ♦  (  PT  LAb— PA  Ab  )  •  V  T  L  Ab*  1  «»«* . 
1  ♦  ANASS*32.2*ALTTL 

tenergy*  kenergy*penercy 

K0JNT*K0JNT* 1 

AACC  EL*  SQR  T ( QD  TL*QO  TL) 

XACCEL«EU  VA*COS(PITTL)*EH  VA*S IN < P I T TL J 
LACCEL*  (  SDR  T  I  JO  TL*UO  TL  *HD  TL*MD  TD)/32.2 
VTOT  AL  *  S  OR  T ( 0  TL*J  Tl»H  TL*H  TL) 

CNT*  0. 

20  CN T *CNT ♦  1  • 
i  *lnt  « .ooi 

IF  (I  .&T.1)  &AP(I*2)  -  ALTTL*12.  «H2  TR 
01  TR*XY  ZB (3* 1 ♦ 1 ) 

Vi  TR«XyZB(3*I*2) 

Hi  TR*XYZbl 3*1 *3) 

R0LTR*0 

P1TTR-P1TTL 

vahtr*o 

LOCATION  *  63  TR 
FORTRAN  STATEMENTS 

IF  (CNT  .LT.  6.)  GO  TO  20 
&AP( 9>«ALTTl*12.*H2  TR 
GAPLHF  *GAP  (4  ) 

GAPRHF*GAP ( b I 
&APLHR*GAP(6 ) 

&APRHK-GAP ( 7 ) 

&APFF  ■  G AP  (  8  ) 

GAPFR  *GAP(9) 

&APC&  *ALTTL*12.  -31. b 
ENL  OF  MODEL 
PR  INT 
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HQDEL  DE  SCRI PT  ION  RQCKME  L  L  ELASTIC  CUSHION  LANDING,  Hit  ROHCE  2 

ADO  PARA HE  TtRS«AHASS,RVCRP,RVSATP .RVAREA .FRONT  HU ,RE ARHu.nOUNT, 

A  ENERGY .PENERGY , T ENERGY .PRAT  1 O.VIOTAL , REL I EEA , AACCEL ,L ACCEL. 
GAPLWE.&APRNE  ,GAPL NR . G APRNR, GAPE E , GAPER, OAPCG ,CNT , TS* I TCm , HRE l . N TRO, 
l  FORCE,  STROKE  ,X  ACCEL 
aoo  T ABlES^XYZS, 21  ,GAP,N 
LOCAT 1  JN*  56  va  inputs*tl 

LOCATION  =  60  TA 

LOCATION  =  oo  HA  E  INPUTS»IA(A2*C2,D2*C1) 

LOCATION  »  60  HA  T  I NPU TS« T A ( D2 *C 1  I 

LOCATION  *  63  TB 
FORTRAN  statenents 

IE  (EO  HA  E  .GT .  20.1  EO  HA  E  *  20. 

IE  (  EO  HA  E  .LT.  -20.)  EO  HA  E  *  -2,0. 

IE  ( FO  HA  T  .LT.  600.)  EO  HA  T  *  600. 

IE  (EO  HA  T  .GT.  3000.)  E 0  HA  T  *  3000. 

IE  (TSHITCm  .LT.  .1)  EO  HA  1  *  0. 

ELEOL  «  EO  HA  E 
TH  TO  *  EO  HA  T 
SPOOL  *•  A 2  TB 
LOCATION  =  51  TG 

L  OCA  1 1ON  *2  OL  INPUTS'VA.TG 

FORTRAN  STATBHBNTS 

IE  (NOJNT  .EO.  1)  HRITE(6,10)  (  REL  T  S  (I)  ,  1  1 1) ,  l  DH  T  S  (1)  ,  I  ,  1  v  )  , 

1  <ETaEU2< 1>,I*<», 11) 

10  EORHAT ( BE13.S) 

KELT  S(6 ) *RVCRP 
RELTS(6)*RVSATP 
RElT  S( l  0 ) *Rt  L  T  S ( 11 ) VA  RE  A 
OH  T  S(  S  )  OH  T  S  t  7 )  *DH  TS (*> tERjNTHU 
OH  TS(11)«0H  TS(13)«DH  T  S  (  IS)  *0H  T  S  (  l  7  )  =RE  ARHU 
OH  T  St  1V)*KEARNU 
E  T  AE  u2  (  5  >*  1*.  .  7*RVCKP 
E  T  A  E  U2  t  6  ) 1  1««  . 7 ♦  RVS A  TP 
ETAEU. ( 10)»ETAtUL(  1  i)*RVAREA 
P2  102  *  PI  ER 
L  OCA  1 10N*3  7  102 

L  OCA  T  1  ON  *«»  3  Ek  INPUTS*T  S(PT=P,  2),  102(2=1) 

FORTRAN  STATEHENTS 

HTRTS-H 2  ER*2. 

LOCATION*’*.  TS  INPUTS  =Tl  ,ER  (  T  ,2*T  TR) 

LOCATION  *  35  EU2  I NPU T 5* T S ( PT *E IN ) 

EORTRAN  STATEHENTS 

REL I  EE A  *  EO  EU2 

PRATIO*(PC  TS-PA  TS»/(PT  TS-PA  TS) 

CALL  ENELOH(PT  IS, pa  TS.T2  EA,C 

WTROOT  ATS*hTC  TS 

E  X  IS  3  *  0 

EV1S3  *  0 

EZ  IS  3  *  0 

TX1S3  *  0 

TY IS 3  -  0 

TZ  IS  3  «  0 

EY3S30 

T  X  3S  3*0 

TZ3S3*0 

L  OCA  T  1  ON  *-6  S3 

INPUT  S*TS( EXT*EX,2,FYI»EY,2,EZI*EZ,2,TXT*TX,2.TYT«TY,2,TZT«TZ,2) 
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I  N  PU  T  S*OL (2*3) 

FORTRAN  STATEMENTS 

UD  TL*FXNS3/AMASS-(Q  Tl*M  TL)*.017n3- 
1  32. 2«SIN(PITTl*. 017NS) 

MD  T  L  =  FZ«.S3/  AMASS-  (  -Q  TL*U  TL)«.017*5^ 

1  32  ,2*C0S(  PI  TTL*. 01745  >*COS I ROL  U*  .01  7*5  ) 

ZFOKCE  *  -tO  Tl/32.2 
STROKE  *  45.  -  ALTTL*12. 

L  OCA  T 1  ON  *  1 0  TL  INPllTS*S3(TY,4*TY) 

fortran  statements 

KE  Nt  RGY* .5*AMASS*( 0  TL*J  i  l  *m  tl*m  1LI 
1  ♦  •  5* ( I YY  TL  *0  TL*Cl  T  L I 

PENERGY*  (PT  TS-PA  TS) *VT  TS«144.  ♦  (PC  TS-PA  TS)*VC  TS*l44 
l  ♦  AMASS*32.2*ALTTL 
TENfcRGY*  KENERGY^PENERGY 
KO  UN  T  =K0  IX  T*  1 
AACCEL*SQRT(QD  tl*qo  TLI 

LACCEL*  (SURTIUO  TL*UO  TL^MD  1L*WD  TLJI/32.2 
VTOTAL'SORTIU  TL*U  TL^N  TL*M  TL  > 

XACC  EL*EU  VA*COS(PinU  ♦  EM  VA  •  SIN  (  P 1  TTL  » 

CN  T*0. 

20  CN  T  *  CN  T ♦ 1 . 

I*CNT*.OOI 

IF  (I  . GT. I >  G A  P ( 1*21  *  AL  TTL* 12.  ♦M2  TR 
U1  T  R«XY2B (3*1 ♦ 1 ) 

VI  T  R*XY  Z8 ( 3* I ♦ 2) 

Ml  TR«XY  28 (3*1 *3 ) 

R0LTR*0 
PI TT  R*PI TTL 
YA«TR*0 

LOCAT  ION  =  63  TR 
FORTRAN  STATEMENTS 

IF  <  CNT  .LT.  6.1  GO  TO  20 
GaPI V) *alTTl •  1 2  .*m2  TR 

GAPLMF  =-GAP  («,  ) 

GAPRMF=GAP (5 ) 

GAPLMR-6AP  (6  I 
GA  Pk  MR  *G  AP  (  7  ) 

GAPFF  «GAP(8) 

GAPFR  *Gap<9) 

GAPCG  *ALTTL*12.  -31.5 
ENO  OF  MODEL 
PRINT 


MODEL  DESLKlPTlON  ROCKmElL  CUSHION  LANDING,  Flit  RDMCN2 

ADD  PAR  AML  TERS*AMaSS,RVCRP,RVSATP,RvAKEA,FhONIHU  ,KE  ARMU,K.OUNT, 

NENcRGT .PtNeRGt , T ENERGY , PKAT1U  ,V ICTAl , Rt L IEFA  .AACCtL • L ACC EL , 

-APLRF , GAPRRS ,GAPLWR,GAPRXR,GAPFF .GAPFR.GAPCG, CNT.T SWITCH, WKtL.RTRO, 
/FORCE , STRODE .AACCEL 
ADD  T  AbL ES*XT2b, 21 »&AP» 9 
L  OCA  T  1  •>»  -5  t>  VA  INPUTS*!  L 


L  OCA  T  ION  = 

bJ 

T  A 

LOCAT  ION  * 

oo 

MA  e 

INPUTS*! A (A2*C2,D2*Cl > 

LOCATluN  * 

66 

ma  T 

INPUTS*! A(D2 =C1 ) 

LOCATION  * 

O  3 

Tft 

FORTRAN  STATEMENTS 

IF  (FO  MA  E  .GT.  20.)  FO  MA  E  «  2C. 

IF  (FO  MA  E  .CT.  -20.)  FO  MA  E  *  -20. 

IF  (FO  MA  T  .LT.  600.)  FO  MA  T  *  600. 

IF  (FD  MA  T  .GT .  3000.)  FO  MA  T  *  3000. 

IF  (TSmITCH  .LT.  .11  FO  MA  T  «  0. 

ELEOL  *  FD  MA  E 
TH  T&  *  FD  MA  T 
SPOOL  *A2  Tb 
LOCATION  *  SI  TO 

LOCATION*/  3L  lNPuTS*VA,TG 

FORTRAN  STATEMENTS 

IF  (K.3UNT  .EQ.  1)  WRITE(to.IO)  (  REL  T  X  (  I  )  ,  I  *4 , 1  1  )  ,  (  DSM  TX  (  I  )  ,  I  *«.  ,  2  7  »  , 
1  (FT AFj/1  1 ) ,  I«4,  11) 

10  FORMAT* BE  13. 5) 

RELTn(S) *RVCRP 
RELTM6)  *  R  VS  AT  p 
RELTM  10)*RElTx(  11 )  «KVARlA 
DSMf  n(  o ) *OSM In ( 9) *DS*I X (  12  t  -FRONT  MU 
DSMTrI  16  I*  uSMTn  u  1  )  *DSMTK  (  2N  )>DSMTM27)BRfc  ARMU 
D SM T  N (  IS  )*  RE  ARMU 
F  T AF  U2 ( 5  )*  1- . 7*RVC«P 
FT  AS  u;  (  6 ) - Im .7»RVSA  TP 
F  T  aF  J2 ( 10)»FTaFu2( ll)«RVAREA 
P2  102  *  PI  FR 
L  OCA  T ION  *3  7  102 

L  OCA  T  I  ON  **,  3  FR  1  NP'J  TS»  T  N  (  P  T  *P ,  2  >  ,  I  02  (  2  *  1  ) 

FORTRAN  STATEMtNTS 

hi k  T  n«k  2  FR*2. 

L  OCA  T I  ON  *2  4  TK  INPUTS*TL ,FR(T  ,2*TTRI 
LOCATION  *  35  FU2  1  NPj  T  S*  TN  (  P  T  *  F  1 N  ) 

FORTRAN  STATEMENTS 

RcLIEFA  «  FO  FJ2 

pratiompc  tk-pa  tk)/(PT  tn-pa  txi 

call  FNFLOM(PT  in, pa  Tx,T2  fr,cdatk*rel I E F A, 1 . ,fn, WREL ) 

WTRO-rT aTK»mTCTX 
FX  IS  3  *  0 
FT  IS  3  -  0 
F  2  IS  3  *  0 
TX  IS  3  *  0 
TY1S3  «  0 
TZ1S3  «  0 
FT  3S  3*0 
TX3S3*0 
T2  3S3*0 

LOCATION  *6  S3 

1NPUTS*TX( FXI«FX,2 ,FT?«FT ,2,F2T*F2,2, TXT «TX,2, TTT«TT,i, TZT«T2,2) 
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INPUTSOU  2«3) 

FORTRAN  statements 

UO  TL»FXNS3/AMASS-(  Q  TL*M  TL ) • .0 1 7nS- 
1  32.2*SIN(PITTL*.0I7NM 

MD  T L 2 NS  3/ AMASS- ( -0  TL*U  1l)*.017nS« 

1  32.2*C0S(P1TTL*.017NS )*C0S <RO^ T L* .0 1 7NS 1 

2 FORCE  «  — MD  T 1/32 . 2 
STROKE  »  NS.  -  AtTT  L*12. 

COCA  T  ION*  1 0  TC  lNPUTS»S3m,N»TY) 

FORTRAN  STATEMENTS 

KEN£RGY« ,5*AMASS* (U  T L *U  TL^M  TL*M  TL1 
1  ♦.S*UYYTC*0  TL*0  TL) 

PENERGY*  (PT  TK-PA  TK)«VT  Tk*1NN.  ♦  (PC  IX-PA  TK»*VC  TK*  1 NN  . 
1  ♦  AMASS*32.2*ALTTL 

TENEAGY*  KENEAGY«PENERGY 
KOUNT  *KQkP*  T  ♦  1 
AACCEL«SQAT(QD  TL*OD  TL) 

LACC  EL  *  (SORTtUO  TL*UD  TL ♦ MO  TL*MD  TL))/32.2 
VTOT  Al»Sl*R  1  (  U  Tl*U  TL^M  T  L*M  TL) 

XACCEL-EU  VA*COS(  P  i  TTl  )  ♦  EM  VA«SIN ( P I TT L ) 

CN  T  *  0  . 

20  CNT*CNT ♦  1 . 

1«CNT* .001 

IF  (I  .GT.l)  GAP l I ♦ 2 )  «  ALT  TL  *1 2.  «M2  TR 
U1  TR*X Y  ZB ( 3  1*1) 

V 

Ml  T  R  *  X  Y  2  B ( 3 • 1 ♦ 3 ) 

roltr^o 

pittkipittl 

YAMTR=0 

LOCATION  »  63  TR 
FORTRAN  STATEMENTS 

IF  (CNT  .LT.  c,.)  GQ  TO  20 
fcAP(9>»ALTTL*l*.*M2  TR 
GA  Pi.  mF  *GAP  (  N  ) 

GAPKMF  »4AP ( S  ) 

GA  PL  *R«GAP  (  6  I 
GA  PR  MR  »GAP  (  7  ) 

GApF  F  -GAP(B) 

GA®FR  >GAP(9| 

GAPCG  =ALTTl*12.  -31. S 
END  OF  MODEL 
PRINT 
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TITLE*  EKE  RE  ABD20 

PARAHETER  VALUES 

UH*0,Y**0»WH*0,RR«0,PP*0, YY*0,UN2*0 ,V*2*0  »Wh2*0, 

UM  VA*O.VM  VA*0,WN  V A  *0 «  KENERGY*0  »PENERGY  *0 ,TE  NE  RGY  *0 
HA  13L  *129. 4, C  0L«6.46,XP  IUL*0,  I  SHOL«3,STA0L«0 
I XXSG*28  60, 1VYSG«2680,1ZZSG*5120, 1XZSG*0, 1XYS&*0 , 1VZSG*0 
XO  OL  *-.032  *  X A  OL*  -1.203, XU  OL*  O.XOEQL*  0 
2  A  OL*-**.Oll,ZAOOL*  0,ZQ  0L*0,ZU  OL  *0  ,  ZDEOL*- 1 .  1  46, 

Z  0  OL  *-.460 

HO  OL*  .0038,HALOL«-.464,HAOOL*-3.5,HJ  OL*-C., 

HU  OL*O.HUEOL*-1 .748 
B  DL*19.4,a1lDL*0,SP00L*0 

YB  0L*-.573,Y9D0L*0,YP  DL*0,YR  DL *0, Y DRDL « .2 1 2 
LDR0L*-.0B4,  LB  DL«-.264,LP  DL *-. 3 10, L F SOL « .0 138 , LBDDL *0 , 
LR  0  L  “0 

NDRDL*-. 344, NESDL*. 00525, Nb  DL* .QB6,NB0DL*0 ,NP  DL*0, 

NR  OL  *-. 140 

LBRDL*1,  YBRDL*1,NBR0L*1 

1D1VA*3,  10GVA*6,  S  VA*125,VS  VA»  1 1>8  .  V  ,ALSVA*0 
Cl  HaI*  -1..C1  HA2-1.C2  HA2*0 

GAXTG*1,CAYI&  =  0,GAZTG*0,X0  TG=O,Y0  1G*0.Z0  TG*-1.5b3 
PW  VA*0»UWlVA*0,fcNlVA*C 
C  1  HA3*-  1  ,  AN  E  U*  1 
E  LEVA  TR* 1 . 

T  ABl  E  .ETAEU,- 
0,2140,25000,30000 
2000,2000,0,0 
TABLE  ,A2TTA2,2 
0 ,50 
0,0 

TABLE, B2TTA2,-. 

0,5,  5.5,50 

0 ,0,0,0 

TAB.  E  ,C2TTA2,4 

0 , 5,  5.5,  50 

0 ,0, 0 ,0 

T ABLE ,D2TTA2,2 

0,50 

0  ,0 

TABLE, A2TT  A, 2 
0 , 50 
0,0 

TABLE.B2TTA.2 
0 ,50 
0  ,0 

T AB.E  ,C2  TT  A, 2 
0,50 

0,0 

TABLE  ,  .>2  TT  A,  2 
0 ,50 

1  .  1 

INIT  IAL  CONDI  T  IUNS 

U  S  G* 1 68. 9 , v  SG*  0»W  S&  *23  •  5,  P  SG*u,D  SO«0,R  SG*0, 
KOLSO*0,PI T5&*  3, YAnS&*0*A  LTSG*2000,X  SG*2l41,Y  SG*0 

PRINT  CONTROL*.. 

O.C.  OATA 

Y  OP  *  0,0, 0,0, 3,0,  lbb.9,0,5, 14.72,0,0 
UOP  «  0,0,650,0 
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a  -  .00*.*.,  .01 ,  .11.  1,0,1 ,  10,2,  .5,  1  , 10,  10 
RU  *  .01  ,.01, .02,. 01 
PARAMETER  VALUES 

XTRJL»-.0DfeU,NALUL  =  -.ll*»,MTRUL«-.0U31*»,  V1kDl*-.1T5,LTRD(.*-.062, 

NTR0L*-.C’3tt 

PRINTER  PcOTS 

LINEAR  ANALYSIS 

DESIGN  C.C. 

L  1  NE  AR  ANALYS1  S 

T1TlE«R-ARPv  R/ABSS  deployed,  LANDING  APPROACH  TkIR  analysis 
INT  CONTROL,  ALTSG«0,X  SG*0 

steady  siate 

X  IC-X 

INT  CONTROL,  A  L  T  SG  ‘  1 

0 . C.  DaTa 

YOP*C  ( 9,1  >  0,0 

UOP*C  (3,1)  gOO 

STEADY  STATE 

INT  CONTROL,  A L  T  SG *0 

O.C.  DATA 

YOP=C  (V, 1)3,1*,. 72 

PARARtTER  VALUES,  ELEVATR=0 

ss  paranet er«eleol 
SS  S  T  A RT  =2 
SS  S  TOP* -1 2 
SS  P0INTS=8 
DISPLAY1 

EO  MA  T  ,vs,eleol 

U  SG.VS.ELEUL 
N  SG.VS.cLEOL 
E  0  R  A  A , V  S , ELEOL 
TO  R  A2  ,  VS,  E  tcOL 
D  1  SPLAY2 
VT  va.VS.ELEO^ 

AL  VA , VS , ELEOL 
PI  ISG, VS, ELEOL 
EX20L, VS, ELEOL 
E  Z  20  L  ,  VS  ,  E  L c Ol 
steady  state 

SS  PAR  are  TER*NUNE 

parameter  values,  elevatr^i 

INT  C Oi  TROL,  ALTSG*1 

O.C.  data 

YOP=  C  (  7,  1  I  135,0,  0,0 
STEAOY  STATE 
INT  CONTROL, ALTSG*0 
O.C.  DATA 
Y0P*C(9, 113,7.065 
STEAOY  STATE 

PAHANETlR  VALUtS,  ELE  VATR  *~0 

SS  PARANETER*ELE0L 

STEADY  STATE 

ALL  STATES 

PRINT  CONT  KJL  *  3 

PLOT  ID  «  S.  J. BAUMGARTNER  ,  NS  *»1-n7 

TITLfR-ARPV  R/ABSS  DEPLOYED,  LANDING  APPROACH  W /  SHARP  EDGED  GUST  AT  T«5 
P  RAT  E  »  2 
D  1  SPLAV1 
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F  0  MA  E, VS, TIME 
F  0  MA  R,  VS .TIME 
FO  M  A  S, VS, TIME 
FO  M A  T, VS, TIME 
R 24. VS, TIME 
D  I  SPLAY’ 

U  SG, VS, TIME 

V  SG,  VS .TIME 
M  SG, VS , T IME 
FO  MA  1  ,vS, TIME 
VT  V  A  ,  VS ,T  IME 
01  SPLA  Y3 

AL  VA  ,  V  S , T IME 
RULSG.VS.T  IME 
P ITSG,VS,T 1M= 
YaMS&.VS.T IME 
ALTSG.VS.TIME 
01  SPLAY* 

P  SG, VS, TIME 
0  SG, VS, TIME 
R  SG, VS, TIME 
BE  V  A , VS .TIME 
*  SG. VS, TIME 
D  I  SP  LAYS 

Y  SG, VS, TIME 
YD  SG, VS, TIME 
FO  FU.VS.T IME 
FO  M A3 , VS, TIME 
UN  V  A , VS  ,  T IME 
01  SPLAY6 

VN  VA.VS.T IME 
MM  VA, VS, TIME 
ISLAAKGY.VS.TIME 
PENERGY.VS.TIME 

TENERGY.VS.TIME 
TI*t*.l 
T  M  A*  *  2  0  . 
0UTRATE«2 
1  NT  MODE  *5 
X  IC-X 

L INEAR  ANALYSIS 


AD-A076  fall 


UNCLASSIFIED 

2  of  2  I 

AO 

AOTeeir 


BOEING  AEROSPACE  CO  SEATTLE  WA  p/6  i/3 

NEW  REMOTELY  PILOTED  VEHICLE  LAUNCH  AND  RECOVERY  CONCEPTS  -  COM— ETC (U) 
JUN  79  S  J  BAUMGARTNER  #  R  F  YURCZYK  F3361S-78-C-3404 

AFFDL-TR-79-3069-VOL-2  NL 


NATIONAL  BURf  AU  Of  ST ANOAROS 
mcmocc*'  *fr  c»opt 


TITLE*  FILE  RF ATDT  2 

paraheter  values 

UM  *0  , VW*0«  MW*0  •  RR*0  ,  PP*0  »YY*0,UW2*0,VM2*0  , MM 2*0, 

UM  VA*0,VW  VA*0,MM  V A *0, RENE RGY* 0 ,PENERGY*0 . TENE RGY *0 
HAL3L«  129.  4,C  Ql*6.46,XP10L«0,  I  S*OLO,STAOL«0 

1XXSG*2860,IYYSG*2680,IZZ  SG*3120, lXZSG-O, IXVSG-O, lVZSG-0 
XO  0L»-.0J2  *  X  A  OL  *  -1.203, XU  OL  *  O.XDEOL*  0 
ZA  01*^.011  ,ZAD0L*  O.ZQ  0L»0,ZU  0L«0  ,ZD£0L*-1. 196, 

ZO  QL  *— .  480 

HO  OL*.0O38,HAL0l«-.*.64,HA0OL*-3.3,N0  0L*-O., 

HU  OL*0»  HDEOL* -1.798 

6  DL*19.4,AlLDL*0,SPOOL*0 

YB  DL*-.373,YBD0L*0,YP  DL  *0,  YR  DL *0 , VDRDL * .212 
LDRDL*-.084,  LB  DL*-.264.LP  OL  *- .  3  10 ,  L  FSOL  *  .0  138  ,  LBDDl*0  . 
LR  DL=0 

NDRDL*-.34  4,NF  SOL« .00523  » N6  OL* .086 , NB0OL *0 ,NP 

0  t 

NR  OL*-.  1*0 

LBRDL*  1,  YBRUL*  l,NBR0L*l 

1 D lVA*i, IDGVA*6, S  VA*123,VS  VA *  1 88 . 9 , AL S VA *0 
Cl  H  A 1  -  -l.,Cl  MA2 -1 » C2  HA2*0 

GAXTG*1,GAYTG*3,GAZ  tg^g f  XO  TU»0,YO  1&«-0,Z0  TG=-1.583 
pm  VA*0,UM IVA*0,RM1VA*0 
C 1  HA3*-1, AN  FU* l 

7  ABLE  ,FTAFU,4 
0,2140,28000,30000 
2  0  00 ,2  0  0  0  ,  0,0 
TABLE  ,A2TTA2,2 
0,30 

0,0 

TABlE  «B2T1A2«4 
0 , 3,  3 . 3 , 30 
0 , 0,  0 , 0 

Ta&lE,C2TTA2,-» 

0,3,  3.3,30 

0 ,0,0,0 

TABLt  ,0271  A2,2 

0,30 

0,0 

TABLE, A2T! A, 2 
0 , 3, 3.3,6, 30 
0,0,  —4  ,0,0 
TABcf ,B2TT a ,2 
0 , 30 
0,0 

TA9Lt,C2TTA,2 

0 ,30 
0,0 

TABLE,02TTA,2 
0,3,  3.  1,3. 9, 6, 30 
1,1, 0,0, 1,1 
INITIAL  conoitions 

U  S  G* 1 68 . 9 , V  S  v»-Q  ,  W  S<>  *23 . 3  ,P  SGZ  0  ,  L  SG*0,R  SG^O, 
ROLS&*  0, PI T  SG  *3 , YAMSG*0 , A  L  734*2000, X  SG*21*1,Y  SG*0 
PRINT  CONTROL*^ 

O.C.  DATA 

YQP  *  0, 0,0, 0,3,0, 168. 9, 0,3,14. 72,0,0 
UQP  *  0,0,600,0 


90 


Q  *  •  0044*  .01  f  •  1 1  •  It  0 1 1 »  1 0» 2  •  .5 , 1  •  10»  10 
RU  '  .01 (. 001 • *05, .01 
PARANETER  VALUES 

X  TRD  L 01 76 ,NALQL 178, NTR0L»-.008,  YTR0L'-.S78 .LTKDL'-.Ob l 1, 

N  T  RD  L  *-.  06  5t> 

LINEAR  ANALYSIS 
OESIGN  O.C. 

L  1»E  AR  ANALYSIS 

1  NT  CONTROL,  ACTSG'O.X  SG*0 

STEADY  STATE 

ALL  STATES 

PRINT  CONTROL'S 

PRINTER  PLOTS 

PLOT  10  *  S.J. BAUMGARTNER,  NS  61-47 

TITLE'R-ARPV  W/ACRS  DEPLOYED,  LANDING  APPROACH  M/  ELEVATOR  K ICR  AT  T« 

PRATE '2 

0 1  SP  LAY  1 

FO  NA  E, VS, TINE 

FO  NA  R, VS, TINE 

FO  NA  S, VS, TINE 

FO  NA  T, VS, TINE 

R24,  VS, TINE 

D  1  SPLAY2 

U  SG, VS, TINE 

V  SG, VS, TINE 
M  SG, VS, TINE 
FO  NA1.VS.TINE 
VT  VA, VS, TINE 
01  SPLAYS 

AL  VA, VS, TINE 
ROlSG.VS.T  INE 
PITSG.VS.TINE 
YAWSG, VS, T INE 
ALTSG.VS.T  INE 
01  SP  LAY4 
P  SG, VS, TINE 
Q  SG, VS, TINE 
R  SG, VS, TINE 
9  E  VA  ,VS,T INE 
X  SG, VS, TINE 
01  SPLAYS 

Y  SG, VS, TINE 
YD  SG  ,  VS  , T  INE 
FO  FU, VS, TINE 
FO  NAS, VS, TINE 
UW  VA, VS, TINE 
01  SPLAY6 

VN  VA, VS, TINE 
MW  V  A  ,  VS  »T  INE 
RENERGY,  VS.TINE 
PENERGY.VS.TINE 
TENERGY,VS,T1NE 
TINS'. 1 
TNAX'20. 

OUTRATE'2 
INT  NODE'S 
SINJLATE 
XIC-X 


RF AT01T 


TITLE*  FILE 

PARAMETER  VALUES 
Utf*0 , VN*0,*M*0,RR*0,PP«0,  VY*0,UN<*0,VW2*0,MM2*0, 

U M  V  A  *0  *  Vm  va  *o «  mm  va*o,kener&y*o,penergv*o,tenergy*o 

MAUL*  129.  t.C  3l*o.  60,XP  10L*0,  1 SMOL *3 , S T AOL *0 
I  XX$G*2B60  ,  IYYSG=2680,1ZZS&*5120,  1XZS&*0,  IXYSG*0,I  YZSG*0 
XO  0L*-.032  *  X  A  01*  -1. 203. XU  OL*  O.XOEOL*  0 
ZA  0L*-4.01l,ZA00L*  0,Z0  OL«O.ZU  UL«0, ZOE OL*- 1 . 1 46, 

ZO  0L--.480 

MO  0L*.0038.NAL0L*-.466,NA00L*-3.5,Na  0L*-6.» 

MU  0l*0,MDEGL*-1.7«.8 
B  DL*19.4,AlLOL*0,SPOOL*O 

VB  DL*-.573,VBDOL*0,YP  OL-O.YR  0L*«,  YORDL*.212 
LDR0L*-.0o4,LB  0L«-.264,LP  DL*-.  310,  LFSDL*.  0138,  LBD0L=0. 
LR  0L*0 

NDRJl*-. 344, NFSOL*. 00525, MB  OL* . 0»6,NBDDL *0 ,NP  0L*0, 

NR  0L--.140 

LBROL*  I,  YBROL*  l.NBRJL  *1 

I0IVA*3,I0GVA*6,S  VA  *  125  ,  VS  VA* 1 ot  .9 , ALS VA *0 
Cl  MAI*  -l.,Cl  MA2*1,C2  MA2*0 

GAXTG*  1,GA  <TG*0,GAZTG*0,XO  TG*0,Y0  TG*0,ZO  TG*-1.583 
PM  VA*0,Um1VA*0,RM1VA*0 
C  l  MA3*-1,  AN  F  II*  1 
T  ABLE  .FTAFU.9 
0 , 21  AO ,25000 • 30000 
2000,2000,0,0 
TABLE.A2TTA2.2 
0 ,50 
0,0 

TABLE  ,B2TTA2,4 
0,5,  5.5,50 
0 , 0,0,0 
T  ABL  E  ,C2TT  A2 ,4 
0,5,5.5,50 
0,0, 0,0 
TABLE  ,02TTA2,2 
0,50 
0,0 

T  A  BL  E  •  A2  TT  A  ,2 

0,50 

0,0 

T ABLE ,B2T1A,2 
0 ,50 
0,0 

T  ABL  E  »C2TT A, 2 
0,50 
0,0 

T  ABL  E ,02TT A, 2 
0,50 
1  ,  1 

INITIAL  CONDITIONS 

U  S&* 1 68. 9 , V  SG*0,M  SG  *23. 5 ,P  SG*0,Q  SG*0,R  S&*0, 
ROLSG*0,PITSG*3, YAMS&*0 , ALT Sfr *2000, X  SG*2141,Y  SG*0 
PRINT  CONTROL** 

o.c.  data 

Y OP  *  0,0,0,0,3,0,168.9,0,5,14.72,0,0 
UOP  -  0,0,600,0 

Q  *  .0046, .01,. 11,1, 0,1, 10, 2, .5, 1,10,10 


RU  *  .01t.00lt.05* .01 

parameter  values 

XTRQL«-.0l  76»MALQL*-.  17B,  MTROL— .005,  YTRDL  —  .3TB  ,  LT  ROL  *-.06  1 1, 

NTRDl  0*»  5o 
LINEAR  ANALYSIS 
0ES1GN  O.C. 

L lh£  AR  ANALYSIS 
INT  CONTROL,  ALTSG-O.X  SG-0 
STEADY  STATE 
ALL  STATES 

INITIAL  CQN01T10NS.  Y  SG*5,  ALTSG*201  0 
PRINT  CONTROL *3 
PRINTER  PLOTS 

PLOT  ID  «  S.  J. BAUMGARTNER  ,  MS  41-A7 

T 1 TL  E  *R— ARPV  H/ACKS  DEPLOYED,  LANDING  APPROACH  M/  SHARP  EDGED  GUST  AT  T*5 

PR  AT  E  *2 

DISPLAY1 

FO  MA  E,  VS,  TIME 

f 0  ma  r, vs, time 

FO  MA  S, VS, TIME 
FO  MA  T, VS, TIME 
R24,  VS.  TIME 
D1SPI  AY2 
U  SG , VS  t  T IME 

V  SG, VS, TIME 
W  SG, VS, TIME 
FO  MAI, VS. TIME 
VT  VA, VS, TIME 
D1  SPLAY3 

AL  VA, VS, TIME 
ROLSG  »VS , T IME 
PITSG,VS,TIME 
YArfSG.VS.T IME 
ALTSG,VS,T1ME 
D  I  SPLAYt 
P  SG, VS, TIME 
0  SG, VS, TIME 
R  SG, VS, TIME 
BE  VA, VS, TIME 
X  SG, VS ,1 IME 
D  I  SPLAY5 

Y  SG, VS, TIME 
YD  SG, VS, TIME 
FO  F  U  ,  VS  ,  T  IME 
FO  MAJ, VS, TIME 
UM  VA, VS, TIME 
D  I  SPLAY6 

V W  VA, VS, TIME 
WW  V  A  ,  V 

REf«RGY,VS,TIME 

PEM:RGY,VS,TIME 

TENERGY.VS.TIME 

TI*L*.l 

TMAX*20. 

0UTRATE«2 
INT  MODE *5 
SIMULATE 
X  IC-X 
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TULfc^  PILE  RPATD13 

PARAMETER  VALUES 

UM*0  ,VM=0,WM*0,RR=0,PP«0  ,  YY-0,UM2*O,VM2iO,MW2-0, 

UM  VA-O.VM  VA-O.MM  VA=0,KENcRGYs0,PtNcKGY-0,TENERGY=0 
MA13l=129.4,C  0L  =  6.46,XPlJL-0,  I S*OL - 3 , ST AOL -0 

1  XXSv>-2doo,  I  YYSv,»2e>aO,  122SG-5120  ,  1X2SG-0,  IXYSG=C  ,  1YZSG-0 
XO  OL  *-.032  *  X  A  QL  *  -1.203, XU  OL-  O.XDEUL-  0 

2  A  QL=-*».Oll»Z  ADOL =  0,20  OL-O.ZU  0L*0 , ZDE 0L=- 1 . 146, 

20  OL— -.HbO 

MO  OL-.0038 , M ALOL *  — .464 , M ADOL  «- 3 .  5*  Mw  0L--6., 

MJ  OL -0,  NJEQi.  * -1 .74b 
8  0L-l9.*»,AlL0L=0,SP00La0 

YB  OL --.S73,YbD0l*0,YP  DL*0,YR  DL -G, YOROL - . 2 1 2 
L0R0L--.0b4,LB  DL*-.264,LP  OL — 3 10, L P SOL -. 0138, L8DDL =0 , 
LR  OL  *0 

NDRDL--. 344, NPSOL-. 00525, NB  Dl-.0B6,NBD0L=0 ,NP  DL-O, 

MR  0  L  *—• 140 

LBR0L-1,Y3RDL-1,NBR0L-1 

ID  1VA-3,  10GVA»6,S  VA - 1 25  ,VS  VA-  168.9, ALSVA-0 
Cl  MAI-  -1..C1  MA2-1.C2  MA2-0 

GAXT&»1,&AYTG*0,&AZTG*0.X0  TG-O.tO  1*-0,Z0  T&--1.583 
PM  V  A -0 »  GM lVA-0,RWlVA-C 
Ll  M  A  3  c— 1 , AN  FU-1 
T  A  bL  t  ,  FT  Af  U,  *» 

O , 21-0,25000,30000 
2000,2000,0,0 
T  AbL  E  ,  A2  TT  A2 , 2 
0,50 
0,0 

T  A  be  b  ,B2TT  A2 
0 ,5, 5.5,50 
0 ,0,0,0 
table ,cltt  a2»4 
o ,  5*  5 . 5, so 
0 ,0,  0,0 
TABLk,02TTA2,2 
0  ,  so 
0,0 

T  ABL  E  ,  A2  T I  A,  2 

0,50 

0,0 

TABLE.B2TTA.2 

0,50 

0,0 

T  ABLE  ,C2TT  A, 2 
0,50 
0,0 

TABlE,02TTA,2 

0,50 

1,1 

INITIAL  conditions 

U  SG-168.9.V  SG-O.M  SG-23 . 5, P  SG-0,0  SU-O.R  SG-O, 
ROLSG-0,PITSG*3,YAMSG*0,ALTSG-2000,X  SG-2 141 , Y  SG-O 
PRINT  CONTROL »4 
O.C.  DATA 

YUP  «  0,0,0,0,3,0,168.9,0,5,14.72*0,0 
UOP  ■  0,0,600,0 

0  —  . 0044 , .01, .11, 1,0, 1,10, 2, .5, 1*10, 10 
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KU  *  .01, .001. .05, .31 
PARAMETER  VALUES 

XTR3L*-.0176,NAL0L«-. 176, MTROL  — .008, YTRDL*-.378»LT  RUL  *-. 08 11, 

NTRDL»-.0*56 

LINEAR  ANALYSIS 

DESIGN  O.C. 

LINEAR  ANALYSIS 
INT  CONTROL,  ALTSG*0,X  S  G»0 
STEADY  STATE 
ALL  STATES 

INITIAL  CONDITIONS,  Y  SG*S. ALTSU=2010 
PRINT  CONTROL  *3 

printer  plots 

PLOT  ID  *  S.J. BAUMGARTNER,  NS  41-47 

TITLE*R-ARPV  N/ACKS  DEPLOYED,  LANDING  APPROACH  N/  SHARP  EDGED  GUST  AT  T  =  5 

PRAT  E  *2 

D1S«*LAY1 

FO  NA  E, VS, TIME 

FO  HA  R, VS, TINE 

FO  NA  S, VS, TIME 

FC  NA  T, VS, TINE 

R24, VS, TINE 

D1  SPLAY2 

U  SG, VS, TINE 

V  SG, VS, TINE 
W  SG, VS, TINE 
FO  NA1,VS,  TINE 
VT  VA, VS, TINE 
D1SPLAY3 

AL  VA, VS, TINE 
RQLS&.VS.T  1NE 
PITSG.VS.TINE 
YANS&.VS.TINE 
ALTSG.VS.TINE 
DISPLAY4 
P  SG, VS. TINE 
Q  SG. VS, TINE 
R  SG, VS, TINE 
8  E  VA, VS, TINE 
X  SG, VS, TINE 
DISPLAYS 

V  SG, VS, TINE 
YD  SG, VS. TINE 
FO  FU, VS, TINE 
FC  NA3.VS.T1NE 
UN  VA, VS, TINE 
0ISPLAY6 

VN  VA, VS, TINE 
MM  VA, VS, TINE 
KE»ERGY,VS,TINE 
PENERGY.VS.TINE 
T  ENERGY,  VS,T  I NE 
T  INC  *  •  1 
T  MAX  *20. 

OUTRATE-2 
INT  NODE-5 
S 1 NJLATE 
x  ic-x 
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linear  analysis 


RFATD20 


TITLE*  FILE 

PARAMETER  VALUES 
UH*0, V**0,NH*0, RR«0,PP»0, YY*0,UW2*0»VW2*0,NN2*0, 

UW  V  A  *0, VW  VA*0,MW  VA*C  •  RENE  ROY  *0  »P ENERGY  *0  »  T ENERGY  =0 
HA13L«129.4,C  QL«6.46,XP10l*0, I SHOL* 3, STAOL* 0 

I  X XSG-2860 , 1 Y Y SG-2 680 , IZZ S&»S 12 0 *  I XZSG*0 , 1 XYSG*0 , 1Y ZSG*0 
XO  0L«-.032  • X A  OL*  -1.203, XU  OL *  0, XDEQL *  0 
2 A  3L*-4.011,ZAD0L*  O.ZQ  0L*0,ZU  0L*0, Z0£QL*-1. 146, 

ZO  OL*-.460 

HO  3L».0038,NALQL*-.464,MADOL— 3.5,HQ  0L*-o., 

HU  3L  *0, MDEOL*— 1.748 
B  DL*19.4,AIL0l*0,SP00L*0 

VB  DL*-.573»YB00L*0, YP  OL-O.YR  Dl-O, YDROL* .212 
LDRDL«-.084,LB  DL*-.264,LP  OL 3 10,L FSDL*.0138, L80DL*0 , 
LR  DL*0 

NOROL*- .344, NFSOL*. 00525, N8  OL* .086,NBOOL*0 ,NP  DL*0, 

NR  0  L  *—  •  1  •*  0 

LBRDL*1,YBRDL*1.N3R0L*1 

10 1VA*  3, IDGVA*6*  S  VA  *  125 ,VS  VA* 168.9 ,ALSVA*0 
Cl  H A l *  -l.,Cl  HA2*1 »C2  H A2*0 

GAXTG*1,&AYTG=0,GAZTG*0,X0  TG*0,Y0  TG*0,ZU  T&*-1.583 
PH  VA-0»UwlVA=0»RHlVA-0 
Cl  M A3*-l « AN  Fu*l 
E  LEVA  TR* l . 

table ,ftafu,4 

0 ,2140,25000,30000 
2000,2000,0,0 
TABcE.A2TTA2,2 
0,50 
0,0 

TABLE ,B2TTA2,4 
0  ,5,5.5,50 
0 , 0 ,  0 , 0 
T ABwE  .C2TTA2.4 
0 ,5,5.5,50 
0 , 0  »  0 , 0 
TABLE ,02TTA2,2 
0 ,50 
0,0 

TABLE,A2TTA,2 

0 ,50 

0,0 

TABLE«B2TTA,2 

0,50 

0,0 

TA8lE»C2TTA,2 

0,50 

0  ,0 

TABLE  ,02TTA,2 
0 ,53 
1,1 

INITIAL  CO NO  I  T  IONS 

U  SG*U8.9,V  SG*0,N  SG*23. 5,P  SG*G,Q  S&*0  ,R  S&*0, 
R0LSG*0»PI TS&*  3, YAW SO *0, A  LT SC *20 00 , X  SG*2l4l,Y  sg*o 
PRINT  C3NT  R3L  *4 
O.C.  OATA 

Y OP  *  0,0,  0,0,  3,0,  lo8. 9,0,5,  1  *,  • 72, 0,0 
UOP  *  0,0,650,0 
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Q  c  •  004  4 «  .0 1  «  .  1  X«  1,0,1,  10,1,  •  5  9  i  fltl 
RU  *  .01, .01, .02, .01 

parameter  values 

XT  R0L  =  -.01  76,MAL0L*-.l7d»  MTROk.*-  .008,  VTRDL*-«378  ,LT ROl  =- .Ob  1 1 , 

NTRDL*-.G456 

PRINTER  PLOTS 

LINEAR  ANALYSIS 

DESIGN  O.C. 

LlfCAR  ANALYSIS 
T ITLfc-R-AKPV  W/AC 

DEPLOYED,  LANDING  APPROACH  TRIM  ANALYSIS 
INT  CONTROL,  ALTSG=G,X  SG*C 
STEADY  STATE 
X  IC-X 

INT  CONTROL,  ALTSG*l 
O.C.  DATA 
YOP*C(  <>,  1)  0,0 
UOP=C  (3,1)  600 
STEADY  STATE 

INT  CONTROL,  AL T SG*0 , P I T SG=0 

O.C.  DATA 

YD  P*  C  l  S» ,  1  I  5,  1h.72 

SS  PARANETER*PITSG,1C 

SS  STARTS. 5 

SS  S TOP* V 

SS  POINTS* 16 

D  1  SP  LAY  1 

EO  HA  T  ,  VS  »P  I  T  SG 
U  SG,VS,P ITSG 
W  S  G,  VS  ,P  1 T SG 
E 0  MAI  ,  VS , P I T  SG 
EO  MA2  ,V S ,  P I  T SG 
D 1SPLAY2 
VT  V*  »VS»P  I  T  SG 
AL  V A  ,  VS,P  ITSG 
ELEOL  ,VS  ,P  ITSG 
EX20L,VS,PITSG 
E220  L,VS,PITSG 
STEADY  STATE 
O.C.  DATA 

YQP*C(7,l) 135,0,3,7.065 
STEADY  STATE 
ALL  STATES 
PRINT  C0NTRDL*3 

PLOT  ID  *  S. J. BAUMGARTNER ,  MS  41-47 

TITlE*R-ARPV  M/ACRS  DEPLOYED,  LANDING  APPROACH  N/  SHARP  EDGED  GUST  AT  T*5 

PRAT  E  *2 

DI  SPLAY1 

EO  MA  E, VS, TIME 

EO  MA  R, VS, TIME 

EO  MA  S, VS, TIME 

EO  MA  T, VS, TIME 

R  24, VS,T 1ME 

DISPLAY2 

U  SG, VS, TIME 

V  SG, VS, TIME 

W  SO, VS, TIME 

EO  MAI, VS, TIME 
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VT  V  A , VS , T  I  ME 
DI  SPLAY3 
A  L  V  A  « VS  »  T  I  ME 
ROLSG,VS,T  IME 
PITSG.VS.TIME 
yams&.vs.t  ime 
ALTSG.VS.T IME 
DI  SPLAY* 
p  S&, VS, TIME 
a  SG, VS, TIME 
R  SG, VS, TIME 
BE  VA, VS, TIME 
X  SG, VS, TIME 
DI  SPLAYS 
Y  SG, VS, TIME 
YQ  SG, VS, TIME 
FO  FU, VS, TIME 
FC  MA3  ,  VS  ,  TI  ME 
UW  VA, VS, TIME 
DI  SPLAY& 

VW  VA, VS, TIME 
MM  VA, VS, TIME 
*ENERGY,VS,T1ME 
PENERGY,VS,TIME 
TENERGY,VS,TIME 
TIMC*.  I 
T MAX  *20. 

OUTR  ATE*2 
INT  MODELS 


TITLE-  FILE  RF  ATT  1 

parameter  values 

UR*0 , VR-O.MR-O, RR-O.PP-O, YY-0 , UW2-0, V M2-0 ,*M2«0, 

UR  VA-O.VM  VA*0,NR  V  A-0  , X  ENERGY -O  »P£NERGY*-0,TENE  RGY  *0 
HA  13 L- 22  8.6, C  0L«6.46,XP 10L-0, I S*OL -it STAOL -0 
I  XXSG«6240,  I  YYSG-4840,  I  2  2SG-  10*40, 1X2  Si-0 , I XY SG-O, 1  Y2SG-0 
XO  0L--.032  ,  X  A  0L-  - 1  • 04b»  XU  QL  «  O.XOEOL-  G 
lA  3L*-4.011,2A00l»  0 , 2  Q  0L-0.2U  OL-O  ,  2DE0L  —  1 . 1  4E,, 

20  0L--.370 

MO  0L«  .0D3a,MAL0L*-.464,M  ADOL— 3  .5,MQ  0L-— 6., 

MU  Ol  =-0  *  NOE  Ol  *-1.746 
B  DL*19.4,AIlDL«G ,SP00L*0 

Yd  DL*-.573,Yd0DL*0, YP  OL-O.YR  DL*0,YDRDL*.212 

l0ROL  «-.0B4,  LB  0L*-.264,LP  OL  —  .  3  10,  L  F  SOL -.0 136,  LBDDL  -0  , 

IR  DL*0 

NDRDL *-. 34s, NF SDL* .00525,  Nb  DL- .066,  NB03L  -O  ,NP  DL*0  , 

NR  OL  =  -.  1^ 0 

L  BROL  *  1 , YBROl  *  1 , N8RDL  *  1 

101VA-3,  10GVA*t»,  S  VA*125,VS  VA  -  2  30,  ALSV  A -0 
Cl  MAI*  -1..C1  MA2*1,C2  MA2-0 

v»  a  XT  G*  1 ,  Ga  YTG*  0,  i»A  2TG  “U  ,  X  0  T  G —0 , YO  To  —  0,20  TG-— 1.583 
PR  VA*G,„R1VA*0,Rr1VA*O 
Cl  M  A  3  1 ,  AN  FU-1 

E  LEVA  TR*  1. 

T  ABL  E  ,FTAFU,s 
0 . 2000,3000, 10 UOO 
10,10, 60 , 4  10 

table  ,  a2  TT  A2 , 2 
0 , 50 
0 , 0 

TAfl.E,e2TTA2,-» 

0,5,4.6,50 

0.0, 0,0 

T  Ab.E  ,C2TT  /.2  , «• 

0 , 5,  5 .5, 5L 
0  ,  0*0*0 
T  ABLE  ,02TTA2,2 
0 , 50 
0,0 

TABLE  ,  A2T  I  A  ,  2 

0 ,50 
0,0 

T*b.  E  ,B2TT  A, 2 
0.50 
0,0 

T AbL  E ,C2TT  A,2 
0.50 
0,0 

TABLE.02TTA.2 
0 .50 
1  ,  1 

INITIAL  CONDITIONS 

U  SG«2J0.V  SG'-O.R  Si  *36. 02, P  SG*0,t  SG-O.R  SG-O. 
R0LSG*0,PITSG*V.4t VARSG-0 ,Al T SG-20, X  SG-2200.Y  SG*0 
PRINT  CONTROL**. 

O.C.  DATA 

Y  OP  *  0,0,0,0,4.4,0,232.6,0,-1,-4.06,0,0 
UOP  *  0,-13.9,2675,0 


fi  *  >0044i •01itllili0ilil0i2i>&ilil0il0 

RU  “  .01 , .  0 1 , . 02 » . 0 1 

PARAMETER  VALUES 

XTR0L»-.0176,NAL3L«-. 17b , NIROL »- . DOtt ,  VIROL *-.378 . LT RDL 08 il , 

N  TRJL  56 

PRINTER  PLOTS 
L  INE  AR  ANALYSIS 
DESIGN  O.C. 

LINEAR  ANALYSIS 
ALL  STATES 

title«r-arpv  m/acts  deployed,  tareoff  rotation  and  trim  analysis 

1NT  tONTROL,  ALTSG*1,X  SG*0 
STEADY  STATE 
X  IC-X 

INT  CONTROL,  A  L  T  SG  •  0 
O.C.  DATA 
VO P*C(7, 1)350 
UOP»C  ( 3, 1) 2700 
STEADY  STATE 

INT  CONTROL,  ALTSG*1,U  SG*0 

INITIAL  CONDITIONS,  X  SG*1900 

SS  PARAMETERS  SG,iC 

SS  S  T  ART  *2  20 

SS  ST  OP* 250 

SS  P01NTS*7 

O.C.  DATA 

rop*co,  i)o,o 
UOP-C (2,1)0 
D  1  SPLAY1 

F  0  N  A  T, VS,U  SG 
ElEOl.VS.U  SG 
M  S  G  ,  VS  ,  'J  S  j 
P  0  **AI,VS,U  SG 
PO  M  A2  ,  V  S ,  J  SG 
DI SPLAY2 
VT  V  A  .  VS , U  SG 
AL  VA,VS,U  SG 
P 1 TSG  ,VS,U  SG 
PX20L,VS,U  SG 
PZ20L,VS,U  Sv, 

0  I  SP  l  A  Y  3 
JD  OL  ,  VS , U  SG 
M3  OL,VS,U  SG 
STEADY  state 
SS  PARAMETER* 

initial  CONDITIONS,  X  SG*22DU,U  SG*23J 
O.C.  DATA 

YJP«C  (5,1)9. 9,0,  35  0,0, -i,-M.Oc> 

STEADY  STATE 

PARAMETER  VALUES,  ElEVATRO 
SS  PARAMETER  *  ELEOL 
SS  S  T  ART  * l 
SS  STOP--B 
SS  POINTS* 10 
0  I  SPLAY1 

PO  1 A  T, VS, ELEOl 
W  SG, VS, ELEOL 
PO  NA1, VS, ELEOL 
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F  C  MA2.VS.ELE0L 
D  I  SPL  AY2 
VT  VA.VS.ELEOL 
At  V  A (VS  ,E LEOL 
P  I  TSG.VS.S  LEOL 
F  X20L .VS.ElEOL 
F 2 ?DL, VS.ELEOl 
0  I  SP  LA  Y  3 
UD  OL  ,VS  ,E LEOL 
WD  OL, VS.ELEOL 

steady  state 

ALL  STATES 
PRINT  CONTROL  =  3 

PLOT  id  *  S.  J. BAUMGARTNER  ,  MS  <»1-m7 
TITLE*R-ARPV  M/ACTS  DEPLOYED,  TAXEOFF 
ALYSIS 
PRAT  E«2 
DI  SPLAYl 

F 0  MA  t, vs, time 
'O  ma  r,  vs,  time 

FO  MA  S, VS, TINE 
F 0  MA  T, VS, TIME 
R  2<*.  VS.T lNt 
01  SPL  AY2 
U  SG, VS, TIME 

V  SG, VS, TIME 
M  SG, VS, TIME 
FO  MAI  ,  VS,  TIME 
VT  VA, VS, TIME 
DI  SPLAYl 

AL  VA  ,VS,T  IME 
ROLSG.VS  »T  1M£ 

PIT.  .VS,  TIME 
Ya  VS, TIME 
A  L  .  j v-  •  ,  T  IME 

DI  SPL*  V 
P  SG.v  .TIME 
0  SG  ,  VS , ■  IME 
R  SG, VS, TIME 
BE  VA, VS, TIME 
X  SG, VS, TIME 
DI  SPLAYS 

Y  SG, VS, TIME 
YD  SG, VS, TIME 
FO  FU, VS, TIME 
FO  MA3.VS.TIME 
UM  VA, VS, TIME 
DI  SPLAY6 

VM  VA, VS, TIME 
MM  VA,  VS.T  IME 
RE»€RGY,VS,TIME 
PENERGY,  VS, TIME 
TEMERGY.VS.TIME 
TlfC-.I 
T  MAX “10. 

OUTR  ATE  >2 
INT  MODE  *S 
SIMULATE 


o  o  o  o  o  n  r  o  n  o 


homl  06 Script  ion  r-arpv,  landing  approach  trim  analysis,  rfmtdit 

c 

C  THIS  PROGRAM  TESTS  VARIOUS  MODI F 1  CAT  I  UN S  TO  THE 

C  math  model  of  the  airplanes  aerodynamics 

C  COMPARE  THESE  RESULTS  WITH  8/17/76  -LBF  RESULTS 

c 

ADO  PARA Mi  TERS*UW, VW  ,  tfW  , RR ,PP , YY , UW2 , VM2 , MM2, KlNERGY, PENERGY ,TENERG V 

fgrtran  statements 

c 

C  COMPONENT  TA2  IS  USED  TO  DEFINE  MIND  COND11IONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  *  16  TA2 

FORTRAN  STATEMENTS 
Utf*A2  T  A2 
VR  *~B2  T  A  2 
RW*C2  TA2 
RRzROLSG 
PP*P ITSG 
YY  *Y  AM  SG 

UR  2  HJW*  <COS(PP  )*COS(YY) ) ♦VW*(COS(PP  >*SIN( YY)  )-RR*SlNlPP) 

VR2  *iSlN(RR)*SIN(PP)*COSCYY) —CO  S(RR)*S1N( YY I) 

1  ♦  VM*(SIN<RR)*SIN(PP)*S1N( YY)*COS«RRI*COS(YY) ) 

2  ♦  RR*l S1N(RR)*C0S(PP) ) 

MW  2  HJR*  (COSIRR)PSIN(PP  )*COS(YY  )»SIN(RR)*SIN(  YY  )  ) 

1  ♦  VW*IC0S(RK)*S1NIPP)*S1N(VY)— SINI RR ) *COS ( YY ) ) 

2  ♦  NR*COS(RR)*tOS(PP) 

UN  V  A  »UN  2 

VW  V  A  =  V  •»  2 
MN  V  A  *R  N  2 

L0CATI0N**6  VA  INPUTScSG 

L  OCA  T 10N*2  8  MAI  INPUTS*  SG( PI T»FIN)»Va(AL*C2) 

FORTRAN  STATEMENTS 

T  Mt  FOLLOWING  FOUR  LINES  HAVE  BEEN  MODIFIED 

FINMA2  *  SORTIU  SG*U  SG*N  SG*N  SG)*SINIFO  MAI  •  3  .  It  IS  V/ 180  .  ) 
RPD=  .01  6  32N 

CALVA»COS(AL  VA*RPD) 

UELV  A*  SI  Nt  AL  VA*RPO) 

OLA  T  1  ON  *-6N  MA2 

ortran  statements 

COMPONENT  FU  DEFINES  THE  DESIRED  LANDING  APPROACH 

glide  path  and  component  na3  calculates  iHt  altitude 

ERROR  OF  THE  AIRPLANE  UURING  THE  FINAL  LANDING  APPROACH. 

LOCATION  *  S«»  FU  INPUTS«SGCX*F  IN  I 

LOCATION  *  b7  MA  3  INPU  TS*  SGI  AL  T*C2  )  »FU(F0*F1N) 

L  OCA  T ION  =  7 2  OC 

O.C.  INPUTS  *  P  SU.O  SG,R  SG , ROLSG , P I T SG, Y ARSG , V T  VA,V  SG.FO  MAI, 
FO  M*2,Y  SG.FO  MAS 

O.C.  OUTPUTS  *  FINMA  S»  F  INMA  hFIWA  T.FINMA  R 
FORTRAN  STATEMENTS 

r 

C  COMPONENTS  MA  E,  MA  S,  MA  T,  AND  MA  R  COMBINE  O.C.  OUTPUT 

c  commands  to  the  control  surfaces  with  ground  pilot 

C  COMMANDS.  TABLE  02  t  t  a  is  used  as  a  switch  to  shut  off 
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C  THE  OPTICAL  controller. 

C 

LOCATION  «  113  TA 

LOUTION  »  143  HA  E  INPUTS»Ta(A2*C2,D2*C1) 

LOCATION  «  145  HA  S  INPUTS*Ta(B2»C2,02*C1) 

LOCATION  *  147  HA  R  1NPU TS«T  AC  C2 «C2 , 02-t 1  ) 

LOUTION  *  144  HA  T  INPUT  S*T  A2  (  D2«C  2  )  ,T  A  C  D2*C1 ) 

FORTRAN  STATEMENTS 

IF  ( FO  HA  E  .GT.  20.)  FO  HA  E  ■  20. 

IF  (FO  HA  E  .LT.  -20.)  FO  HA  E  •  -20. 

IF  (FO  HA  T  .LT.  600.)  FO  Ha  T  ■  600. 

IF  ( FO  HA  T  .GT.  3000.)  FO  HA  T  *  3000. 

ELEOL  ■  FO  HA  E 
TH  TG  *  FO  HA  T 
LOUTION  *  51  TG 

LQUTI0N«2  OL  INPUTS-VA.TG 

FORTRAN  STATEHENTS 


IF  (  FO 

HA  S  .GT. 

45.) 

FO  HA  S  > 

45. 

IF  (FO 

HA  S  .LT. 

-4  5. 

)  FO  HA  S  « 

-»5. 

IF  (  FO 

HA  R  .GT. 

15.) 

FO  HA  R  « 

15. 

IF  (FO 

HA  R  .LT. 

-15. 

)  FO  HA  R  * 

-15. 

FSPDL  - 

FO  HA  S 

RUDD L  * 

FO  HA  R 

LOCATION*}-. 

OL 

INPUTS»VA,OL. 

TG 

location*io 

SG 

INPUTS*DL,OL 

FORTRAN  STATEMENTS 

KENERGY 

»  .5*NAl  OL  •  (  U 

SG«U  SG* V 

SG*V 

1  ♦ . 5* ( 1 XXSG*P  SG*P  SG»lvrSG*0  SG*0  SG*1Z2SG*R 

PENERGV«HA10L*32.2*ALTSG 
TEN6RGY*-KFNeR&Y*PENfcRGY 
END  OF  MODEL 
PRINT 


SG) 

SG*R  SG) 
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IJ  U  O  u  J  11  Of  -J  ~t  u.  -J  u .  OOUOO-»-J-JQ  OU.UOOOUO 


MODEL  DE  SCRIPT  ION  R-ARPV,  LANDING  APPROACH  TRIM  ANALYSIS,  RFMTDU 
ADD  PARAMETERS  *Um,  VN,  MN,RR,PP,YY  ,UN2,  VN2.MM2, KENERGY.PENERGV.TENERGY 
FORTRAN  STATEMENTS 

COMPONENT  TA2  IS  USED  TO  DEFINE  W 1ND  CONDITIONS  DURING 
LANDING  APPROACH 

OCA T ION  =  lo  TA2 

ORTRAN  STATEMENTS 
UN*  A  2  TA2 
VM*t 4  2  TA2 
NN*C2  T a2 
RR*ROLSG 
PP=P  ITSG 
YY=YAMSG 

UN*  lUN • I C OS (pp )*COS( YY I ) ♦ VM*(COS(PP ) *SI N ( YY )  ( -MW* SIN ( PP ) 

VN 2  *UN*(Sl 

)  *S IN (PP )  *COS  (  YY)  -COST  RR  )*SIN( YY  )  ) 

1  ♦  Vm*( SIN(RR)*S1N(PP)*S1N( YY)*COS(RR)»CQS( YY) ) 

2  ♦  MM*(  SIN(RR)*C0S(  PP)  ) 

MM.  RJW*  (CUSTRR  )*SI  N(PP  >*CUSl  YY  ) «S IN  I RR > • S IN (  YY  )  ) 

1  ♦  VM*  ( COS ( RR ) *S IN ( PP ) *  S IN ( Y  Y ) — S 1 N ( RR )*COS ( YY ) ) 

2  ♦  NM*COS(RR)*COS(PP) 

JM  VA*UW2 

VM  V  A  »V  M  2 
MM  VA*NM2 

OCA  T 1 0N**»6  VA  INPUTS*SG 

OCA  T I ON *2 8  MAI  INPU TS* SGTPI T *F IN » , VA ( A L*C 2 ) 

ORTRAN  STATtMENTS 

F INMA2  *  VT  VA*  SI N ( FO  MA 1 *3 . 141 SV/180 . ) 

OCaTION**-.  MA2 
ORTRAN  STATEMENTS 

COMPONENT  FU  DEFINES  THE  DESIRED  LANDING  APPROACH 
GLIDE  PATH  AND  COMPJNENT  MA  3  CALCULATES  THE  ALTITUDE 
ERROR  OF  THE  AIRPLANE  DURING  THE  FINAL  LANDING  APPROACH. 

OCA T ION  *  S«  FJ  INPUTS*SU( X* F  IN ) 

OCA  T ION  *  67  MAJ  INPUTS*  SG( AL  T*C2 ),FU(F0*F1N) 

OCaT  ION*72  OC 

•  C.  INPUTS  *  P  SG.G  SG  »R  SG . RUL  SG ,P I T SG, YAMSG, V  1  VA,V  SG, F  0  MAI, 
FO  MA2.Y  SGtFO  MA3 

.C.  OUTPUTS  *  FINMA  S.F1NMA  t.FIWA  T  »  F I NM  A  K 
ORTRAN  STATEMENTS 

COMPONENTS  MA  E,  MA  S,  NA  T,  AND  MA  R  COMBINE  O.C.  OUTPUT 
COMMANDS  TO  THE  CJNTROL  SURFACES  WITH  GROUND  PILOT 
COMMANDS.  TABLE  D2TTA  is  used  as  a  SNITCH  to  shut  off 
THE  OPTIMAL  CONTROLLER. 


LOCATION 

-  113 

TA 

LOCATION 

«  143 

MA  E 

INPUT S*T  A  ( A2  *C2  »  02  *C  1 ) 

LOCATION 

*  1<*5 

MA  S 

INPUTS*TA(B2*C2,02*C1> 

LOCATION 

«  1*7 

MA  R 

INPUTS*  T  A (C?*C2, D2*C 1 ) 

LOCA1  ION 

»  14* 

MA  T 

INPUT S*1A2( D2*C2 )  »  T  A  (  D2*C 1) 

fortran 

ST  ATENENTS 

IF 

(FO  NA 

E 

.GT. 

20.)  FO  MA  E  ■  20. 

IF 

IFQ  NA 

E 

.LT. 

-20.)  FO  MA  E  *  -20. 

loe 


IF  <F0  HA  T  .IT.  600.)  F0  HA  T  *  600. 

IF  IFO  HA  T  .ST.  3000.)  FO  HA  T  *  3000. 

ELEOL  *  FO  HA  E 

TM  TS  =  FO  HA  T 

LOCATION  *  51  TG 

LOCATIONS  CL  INPJTS=VA,TG 

FORTRAN  STATEHENTS 

IF  (  FO  HA  S  .GT.  **5.)  FO  HA  S  «  *5. 

IF  (FO  HA  S  .L,T .  -*»5.)  FO  HA  S  *  -H5. 

IF  (FO  HA  R  .GT.  15.)  FO  HA  R  *  15. 

IF  (  FO  HA  R  .LT.  -15.)  FO  HA  R  =■  -15. 

FSPOL  *  FO  HA  S 

RUOJL  =  FQ  HA  R 

LOCATIONS*  DL  1NP’JTS*VA,0L  »TG 

LOCA  T I  ON  - 1 0  SG  IHPUTS»l)L,OL 

FORTRAN  STATEHENTS 

KENERGY*.5*HA10L*<U  SG*U  SG*V  SG*V  S&*H  SG*H  SG > 

1  ♦. 5* ( I XXSG*P  SG*  P  SG*IYYSG*Q  SG*0  SG*IZZSG*R  SG*R 

PENERGY  =HA10l*32.2*ALTSG 

tenergy=kenergy»penergv 

ENP  OF  HOOEL 

PRINT 
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MOOE.  L  DESCRIPTION  R-ARPV,  LANDING  APPROACH  TRIM  ANALYSIS,  RFMTD20 
ADD  PARAMETERS  *UW,  VW  ,  WW  ,  R  R, PP ,  YY  ,  UN2t  VW2,NW2,KENERGY,PENER&YtT ENERGY, 
ELEVATR 

FORTRAN  STATEMENTS 

C 

C  COMPONENT  TA2  IS  USEO  TO  DEFINE  WIND  CONDITIONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  «  16  TA2 

FORTRAN  STATEMENTS 
UW  -A2  T A  2 
VW*B2  T A2 
WW*C2  TA2 
RRsROLSG 
PP*P  ITS& 

YV«YAWSG 

UW2  MJW«  (COS (PP  )*COS(  YY )  ) ♦VW*(COS( PP) *S1N( YY) )-WW*SlNIPP ) 

VW2  HJWA  (SINIRR  )»SIN(PP  )*COS(  YY  »-COS(RR  >*SIN(  YYM 

1  ♦  VW* ( SIN ( RR )*SIN(PP)*SIN(YY) »COS ( RR ) A COS ( V Y)  ) 

2  ♦  WW*( SIN( RRI*COS( PP) ) 

MM 2  *UW  *(C0S(KK)*S1N(PP)*C0S(YY)«SIN(KR)*S1N( YY ) ) 

1  ♦  VW  •  ( COS( RK)*SIN(PP)*SIN(YY)-S1N(RR)*C0S( YY ) ) 

2  ♦  WW*COS(RR)*COS(PP> 

UW  VAMJW 2 

VW  V  A  =  V  M  2 
MW  VA*WM 2 

L  OCA  T  ION *46  VA  1NPU  T  S*  SO 

L  OCA T I ON«28  MAl  1NPUTS*SG|PI T*FIN ) ,VAIAI«C2) 

FORTRAN  STATEMENTS 

c 

C  The  FOLLOWING  FOUR  LINES  HAVE  BEEN  MODIFIEO 

C 

F I NN A  2  *  SOR  T ( U  SG*J  SG*W  SG*W  SG)*SIN(FO  MA 1*3. 161S9/1B0 . ) 
RPD*  .0  l  7<»S 32*» 

CALVA=CDSIAL  VAPRPDI 
SALVA>SIN(AL  VA*RPD) 

L OCA T  ION  *6  «*  MA2 

fortran  statements 

c 

C  COMPONENT  FU  OEFINES  THE  DESIRED  LANDING  APPROACH 

C  GLIDE  PATH  AND  COMPONENT  Na3  CALCULATES  THE  ALTITUDE 

C  ERROR  OF  THE  AIRPLANE  DURING  THE  FINAL  LANDING  APPROACH. 

r 

w 

LOCATION  *  S9  FO  INPUTS*  SGI  Xs F IN ) 

LOCATION  *  67  MA  3  INPUT  S*  SCI  AL  T  *C2  )  ,  FU  I  FO*FI  N  I 

LOUTlONs-72  OC 

O.C.  INPUTS  *  P  SG,  0  SG,R  SG, ROLSG , P I T SG, YAWSG, V T  VA,V  SG,FO  MA I , 
FO  MA2 , Y  SG, FO  M A  3 

C.C.  OUTPUTS  *  FINMA  S»  F I NMA  E.FINMA  T  »F INMA  R 
FORTRAN  STATEMENTS 
C 

C  COMPONENTS  MA  E,  MA  S,  MA  T.  AND  MA  R  COMBINE  O.C.  OUTPUT 

C  COMMANDS  TO  THE  CONTROL  SURFACES  WITH  GROUNO  PILOT 

C  COMMANDS.  TABLE  02TTA  IS  US  c  d  as  a  switch  to  shut  off 

c  The  optimal  controller. 

c 

LOCATION  *  113  TA 

LOCATION  *  163  MA  E  INPU  TS«  T  A  (  A2*C2  ,  D2»C  1  ) 


no 


LOCATION  *  1*7  HA  R  INPU  TS  =  T  A  (  C2  *C2  »  02*C  1) 

LOCATION  *  144  HA  T  INPUTS*! A2(D2*C 2)  ,  TA(  D2*C  1 ) 

FORTRAN  STATEHENTS 

IF  (FO  MA  E  .GT.  20.)  FO  MA  E  *  20. 

IF  (FO  HA  E  .LT.  -20.)  FO  HA  E  *  -20. 

IF  (FO  HA  T  .LT.  OU0. )  FO  HA  T  «  600. 

IF  ( FO  HA  T  .GT.  2700.)  FO  HA  T  *  2700. 

IF  (ElEVATR  .GT.  0.1)  ELEOL  *  FO  HA  E 
TH  TG  *  FO  HA  T 

LOCATION  *  SI  TG 

LOCATIONS  OL  INPUTS*VA,TG 

FORTRAN  STATEHENTS 

IF  l FO  HA  S  .GT.  45.)  FO  HA  S  *  45. 

IF  (FO  HA  S  .IT.  -45.)  FO  HA  S  *  -45. 

IF  (FO  HA  R  .GT.  15.)  FO  Ha  R  ®  15. 

IF  (FO  HA  R  .IT.  -15.)  FO  HA  R  *  -15. 

FSPOl  *  FO  HA  S 

RUDOl  *  FO  HA  R 

L  OCA  T I  ON *3 4  OL  INPUT S* V A,OL , TG 

L  OCA  T 1  ON  *1 0  SG  1NPUTS*DL,0L 

FORTRAN  STATtHENTS 

RENERGY*.5*MA10L*IU  SG*U  SG*V  SG*V  SG*H  SG*W  SG ) 

1  ♦  .  5*  l  1  XXSG*P  SG*  P  SG*IYYSG*t)  SG*U  SG*1ZZSG*R  SG*R  SG) 

PENt  RGY »MA10L*32.2*ALT SG 
TENt  RGY *KENfc RGY ♦PENtKGY 
END  OF  MODEL 
PRINT 


TITLE*  LAUNCH  FlLt  RLAASOi 
T  A  Be  E  *  TPOI  01  •  2 
0  ,  .1 
0  ,-000 

T  A  BL  t  »  PR  FRl.2,3 
475,513.  1,550 

474,  758 

1.  1-5,1.015 
1.  15,  1.02 

1  .155, 1.025 
TABLE, fcT  FR  1 , 2,3 
475,513.  1,550 
474,758 

. 79, . 59 
•  8  ,  .  5 
.81,  .61 

TABLE.TPOIU2.2 

0  ,  .1 

0, 2000 

TABLE, PR  FR2 , 2 , 3 

475,  513.1,550 

2  37,  379 

1 . 145, 1.015 
1.  15. 1.02 
1.155,1.025 
TABLE, ET  FR2.2.3 
475, 513.1 , 550 
237,  379 
.79, .59 
.  8  ,  .  6 
.81,  .61 
TABLE, ABlTA,2 
22,0,69.1, l 
TABLE  ,XYZTK,l6 
85  .39, 3.06,0,67.  5 
81.06,7.39,0,22.5 
75,3,0,0 
6  5 ,8 ,0,0 
51,8,0,0 
37 ,8,0,0 

26.94,7.39,0,-22.5 
22.61 ,3.06,0, —67 .5 
TABLE, OSMTA, 12 

19.2.1..  7 

19.2.1. . 7 
6 , 1 ,  •  7 

1 4.1 . . 7 
1*,1  ,.7 
14,1  ,.7 

19.2.1. . 7 

19.2.1. . 7 
TABLE  .IALTK, 16 

1  ,  .0122,29.55,  10 
1  ,  .0122,29.55,  10 

1..  00515. 29. 55. 10 
1,0,  34.55,0 

1 ,0,34.55,0 
1,0,34.55,0 


1 ,0,3».SS,0 
l  *0,  3«».5  5,0 
T  ABc  E  ,RELTK,** 

0 , 1.73*2.8  *  100 
0,0*  !<♦<*,  I*** 

PARAMETER  VALUES 

PI  I01*1<*.7,T1  IU1*52C,SH1I31=0,C01I31=0 
EN  FR  1  =  1 1 . 7,  UA  FR1*1,TAMFK1=520 
OPEDVI^.^S.al  DV1=.2S»D  DVl*13.79 

T  A  HD  V  l  =5  20  *H0  DV 1  =  1  »  FC  D  V  1 = 1 ,  VALOV  1=2 
PI  102  =  1*,. 7, T1  I  02=520, Sh 1132=0, C01132=0 
EN  FR2=U.7,UA  FR2=i  .TAMFR2-52G 
0PEDV2  =  .2U,AL  DV2=.25,  D  DV2=9. 75 
TaMDV2=52j,hO  DV2=  1  ,FC  DV2  =  1 ,  VAlDV2=2 
NE  TK--8 

C  DGTr  =  .9  ,NSTTr=1  ,NPTTK=  10 

bSTTK.*20b,WLTTK=<*3 

CDlTK  =  .b,C02TK  =.2, COAT K=. 9 

B  SCTR*  ie>8. 6,MLCTK*&7.5,  TAUT*  =  .005 

A  HOT  K=0»0MPTX=  .02*  EPCTK  =  1 

PA  Tr*1<*.7 

VU  TK=60 

roltx=o,pi TTK=0*YARTR=0 
X  TK  =  0 , AL  TTK  =  10 
P  T*=0,0  TK=0,R  TK=0 
U  T**0,V  TK*0,W  TX.  *0 
INITIAL  CONDITIONS 
P  i  F  R 1* IS  .  2 
PI  D V  1  x  1 6. 

PI  F  R2  =  l*,.2 
PI  DV2=15.5 

PT  Tk*15.*3,VT  TK-93.4 

PC  TR=1h.7*vC  TK=A&.1 

tRRCk  CONTROLS 

PT  TK  =  .0  1 

VT  TK«.01 

PC  TK*.0l 

VC  Tk*.01 

PI  FRle.Ol 

PI  D  V 1  *  .  0 1 

P  1  F  R2 *  .  0 1 

PI  DV2«.01 

PRINT  CONT  R0l*3 

LirCAR  ANALYSIS 

steaoy  STATE, XIC-X 

L  INE  AR  ANALYSI  S 

PARAMETER  VALUES, 0PtDV2  =  . 3 

Ll>*AR  ANALYSIS 

STEADY  STATE 

x  ic-x 

LINEAR  ANALYSIS 

PARAMETER  VALUES,  3PEDV2*.  A 

LINEAR  ANALYSIS 

steady  STATE 

XIC-X 

L  1FC  AR  ANALYSIS 
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T I  1lE  =  L  AN  0 1 Ni  WITH  SUCTION  BRAKING,  TILE  RLAAS06 

table ,tpoi 01,2 

0,1 

0,20  000 

TABLE, PR  FRl.2,3 

400. 500.600 

100.600 

I  .  18  ,  1 . 11  3 
1  .2, 1.133 
1.22, 1.153 
TABLb.fcT  FRl.2,3 
«»00,  500,600 
100,600 
.  8  3,  .  78 
.  b  5 ,  .  8 
. 87, .82 

TABcE.PR  F  R2 , 2  «  3 
-.00,500, 600 
50,300 
1 .13. 1 .113 
1 .2, 1 . 133 
1 .22, 1.153 
TABLE, ET  FR2.2.3 
•.00,  500,600 
50,300 
.  83,  .  78 
. 85, .8 
.67,  .82 
TABLE  .ABLTK.2 
22  ,0,69.  1,  l 
TABLE, XY2TK, 16 
85.39,  3.06,0,67.5 
8  1.06,7.  39,0,22.5 
75,9 ,0,0 
65  ,8 ,0,0 

5  1  ,8 ,0 ,0 
37 ,8 ,0,0 

26.94,7. 39,0,-22.5 
22.61,3.06,0,-67.5 
T  ABL  E  ,DS*TK,  12 

19.2, 1 ,.7 

19.2 . 1..  7 

6  ♦  1 ,  .7 

14.1. . 7 
1  4  ,1  ,  .  7 

14.1. . 7 

19. 2.1. . 7 
1  9  .2 , 1 ,  .  7 

T  ABL  E  •  IALTK,  16 
1  ,.0122,29.55,  10 
1  ,  .0122,29.55, 10 

1..  00515. 29. 55. 10 
1 ,0,  34.55,0 

1 ,0,  34.55,0 
1 , 0,  34.55,  0 
1,0, 34.55,0 
1 ,0, 34.55,0 
TABLE  ,RELTK,a 


0, 1.73.2.8,100 
0,0, 144, 144 
PARAMETER  VALUES 

Pi  101*14. 7, T1  101*520, SM1IOI*0,C01101*0 
A A  DU  1=1. 5, AL  OU 1  *  1 , D  DUl*13.79 
TAMDU1*S20,H0  DU  1  *  l ,  P  C  DUl*l 
E  N  PR1-1  1.7, UA  FK1 *1 , TAHF Rl«520 
0  PEDV  1  *<»G,  AL  DV1 *. 25, D  DVl*13.79 
TANDV1*520  ,H0  0VI*1,FC  DV  1  * 1 , VA LDV1 *1 
EN  FR2*1 1. 7 ,UA  FR2*1 ,TANFR2«520 
OPfcOV2*60,AL  DV2*. 25, 0  DV2*9.75 

T  A*CV2»52O,H0  DV2*i,FC  DV 2*1 , VALDV2* 1 
T 1  0V2  *520 

0PEDV3*60.AL  DV3*.  5,0  DV3-9.75 

T  AHDV3*520  ,H0  DV3*i,FC  DV 3* 

AL0V3*  1 
P 2  DV3*14. 7 
NE  TA*-8 

COOT A*.9,nSTTA*1 ,NPTTA=10 

BSTTA«208,WLTTA*43 

CO  IT  A  =  .o,uD2TK  =  . 2, CDATA* . 4 

BSCTA*l68.6,WLCTA*67.5,TAUTA*.005 

AMaTA*0,0NF'TR=.0  2.EPCTA*l 

PA  T  A  *14  •  7 

VU  T  A  *  60 

R0lTA*0,PI TTA=0,  YANTA  *0 
X  TA«0,ALTTX* 10 
P  TA*0,Q  TA  =  0 ,  R  TA*0 
U  Ta*0,V  TA=0,W  Ta*0 
T  CUT  A  =  52  0 

0A1lA*-1,TC  LA*. 01 
I  NIT  I  AL  CUNDIT  IONS 
FO  LA*-50 
P  1  DUl*l4. 3 
PI  FR1*14.2 
PI  D VI  * 1 6. 

PI  DV3*16 
PI  FR2*14.2 
PI  DV2*14. 7 
PT  TA*15.93,VT  TK*93.4 
PC  T  A*  14.7 ,VC  TX*«8 
ERROR  CONTROLS 
FO  LA*. 01 
PT  T A* .0 1 
VT  T  A  * .0 1 
«»C  T  A  *  .0  1 
VC  TA=  .0 1 
PI  0U1*.01 
PI  FR1*.01 
PI  OV1=.01 
PI  DV3*.01 
PI  FR2*.01 
P 1  0 V2*. 01 
PRINT  CONT  ROL  *  3 
LINEAR  ANALYSIS 
STEADY  STATE  ,XIC-X 
LINEAR  ANALYSIS 


TITlI-  landing  *-0  SUCTION  BRAKlNb,  MCE  RCAAS07 
T  ABC  fc  ,  TPOI J1  ,2 
0,  .1 

0  ,•♦0  00 

table, p«  fri,2,3 
*,75,513.1,550 
474,  756 
1  .  1-5, 1.015 
1  .IS,  1.02 
1  .  15  5,  1.02  5 
T  ABC  t  »ET  f  R1 ,2 ,3 
475,513.1,550 
4  74, 756 
.  7  V,  .54 
,  8  ,«  6 
. b  1 , .61 
TABeE,ABCTK.,2 
22, 0,64.1,1 
T  ABL  E  ,  X  YZ  T  K. ,  16 
85. TV,  3.06,0,67.5 
8  1  .06, 7.34  ,0,22. 5 
75,5,0,0 
65  ,8 ,0 ,0 
51,8,0,0 
37,8,0,0 

26.44,7.34,0,-22.5 
22.61  ,3.06,0,-67.5 
T  A  Be  E  ,DSHTK,  12 

1 4. 2.1. . 7 

14.2.1..  7 
6 , 1  ,  .  7 

1  4  ,  1  ,  .  7 

14.1. . 7 

1 4.1 . . 7 

1  4  .2  ,  1 ,  .  7 

14.2. 1..  7 
TABLE  ,  IALT5,  lo 

1 . . 0122. 24.55. 10 

1..  0122. 24. 55. 10 

1 . . 00515.24.55. 10 
1 ,0,  34.55,0 
1,0,34.55,0 

1 ,0, 34.55,0 
1 ,0,34.55,0 
1,0,  34.55,0 
TABLE  ,RELTK,4 
0 ,  i. 73,2.8,100 
0,0, 144, 144 
PARAMETER  VALUES 

PI  101*1 4. 7, T1  101*520, SH1I01*0,C01I01*0 
EN  FR1*11.7,UA  FR 1  * 1 »  T  AHFR1*  520 
OP EO V 1  * . 25 , Ac  OV 1  * .25 ,0  DV1-13.79 

T  A HD V 1 *520  »M0  DVl«l,FC  DV1 *1 , VAL0Vl*2 
NE  TK*-8 

CCXiTK*.4,NSTTK*l  ,NPTTR*10 

BSTTR«208,*<CTTK*43 

CO  ITU* .6,C02TR>.2,C0ATR* .4 

6  SCTK  *  168.6 *WCCTK*67.5»TAUTX“ .005 


AMQT*«0,  DHPTX*.02,  epctk*  1 
PA  T K *  1*»  •  ? 

VU  T  K *60 

R3LTX*0,PITTX*0,YA,.TK*0 
X  TK«0,ALTTK*10 
P  TK*0,C  Tk*0,R  TK«0 
U  T  X  *0, V  TK=0,W  TK-0 
MCUT  K*0,  TCUTX*520 
INITIAL  CONDITIONS 
PI  PR1*1*..2 
PI  OV 1 ‘16. 

PT  TK*15.<»3,VT  TK*93.4 

PC  TK*1>*.7  ,  VC  TK*46.1 

ERROR  CONTROLS 

PT  TX*.01 

VT  TK-.Ol 

PC  TK*.01 

VC  TX*.01 

PI  f  R  1  =  .01 

P  1  OVl *.01 

PRINT  CONTROL*} 

LINEAR  ANALYSIS 

STEADY  STATE, XlC-X 

LINEAR  ANALYSIS 

p  ARA  ME T  t  R  VALUES, 3 PE DV1*. 4 

L  1  At  A R  ANALYSIS 

STEADY  STATE 

XIC-X 

LlAtAR  ANALYSIS 

PARAMETER  VAlJES, OPEDVl*. 5 

L  I  At  AR  ANALYSIS 

STEADY  STATE 

XIC-X 

LINEAR  ANALYSIS 
PARAMETER  VALUtS.OPEDVl*.  3 
STEADY  STATE 

PARAMETER  VALUES, OPEDVl*. 2 
STEADY  state 

PARAMETER  VALUES, OPEDVl*. 6 

steady  state 

parameter  VALUES, OPEDVl*. 15 
STEADY  STATE 

PARAMETER  VALUES, OPEDVl*.  I 
STEADY  STATE 


TITLE*  FILE  RLABA1 

PARaNETER  VALUES 

U*«0,VM*0,WN*0,  RR*0, PP*0, YY*0,UW2«O,VM2*0 ,  MM 2*0, 

UK  VA*0,VW  VA*0,MM  VA  *0  ,  K  ENE  R&Y*0  .PENERGY  *0  .  Tfc  NE  R&Y  *0 
N  A  10  L- 129.4,0  0L«6.46,XP  10L*0  ,  I  SMOL* 3 ,  ST  AOL-O 

1  XX5U*28  60, 1YYSG*2680,  I  ZZSG«S120,  1X2SG*0,  1XYSG*0  ,  IY 2SG*0 
XO  OL  *- . Oa  2  »  X  A  OL  *  -1.20J.XU  01*  O.XOEOL*  0 

2  A  JL*— 4.0ll,Z  AOOL  *  0,20  QL*0,2U  0X.*O,  ZOEOL*-1 .146, 

20  0  L  •-.  *»80 

40  OL* .003B,MaLOL«-.464,MAOOL*-3 .5,NU  QL*-6.  , 

HU  OL *0,N0E0L=-1 .748 
B  OL*  19.4 , A  I LOL  *U ,ZSPOL*.25 

Yb  OL  *  -  .  57  3, Y 8 DDL *0,  YP  Dl*0,YR  OL *0, YOROL « .2 12 

LDKOL  *-.084,  LB  0L*--.264,LP  OL  *-. 310, LE  SQL*. 0138,  LBDDL  «0  , 

LR  OL  *0 

NOkOL*-.  J44.NFS0L*  .00525  ,  Nb  DL* . 086 , NBDOL  M)  ,NP  DL*0, 

NR  OL  *-. 140 

L  BRJL  *1,YBR0L“1,NBR0L=1 

1D1VA*3, IOGVA-6, s  VA* 125 , VS  VA* 168.9 ,ALSVA*0 
Cl  H A  1 1  — 1 . , C 1  MA2*1,C2  KA2*0 

GAXIG*  l,GA  VTG«0,GA2TG*0,X0  TG*0,Y0  TG*0,Z0  1G*-1.583 
P,  VA  *0,JW  1VA*0,  RW  1VA*0 
Cl  H  A  J  *  —  1  ,  AN  EU2*  1 
TaBLE,A2TTB,2 
0,50 
0,0 

T  Abl  E  ,M  AEU.4 

0 , 21  40 ,250  00 , 30000 
2  0  00 , 2  000 ,0,0 
T  A IV  E  »  A2  T  T  A  2 , 2 

0,50 

0,0 

T  A  tiw  t  »B2  7 T  A2  ,  •» 

0 ,5,  5.5, 50 
0 ,0,0,0 
T  ABi.  fc  ,C2  I  I  A2 , 4 
0 , 5, 5.5,50 
0 ,0,0,0 
T  AbLE  ,U2TT  A2 ,2 
0,50 
0,0 

T  AB^  t  ,A2T  r  A,  2 
0,50 
0  ,0 

TABLE  ,B2UA,2 
0 ,50 
0 , 0 

T  ABv.  E  , C 2  T T  A ,  2 
0 ,50 
0,0 

TABLE ,D2TTA,2 
0, 50 
1  ,  1 

T  AbL  E  ,XY/B,9 
20.5,-126.2,3.7 
20.5 , 126.2 ,3. 7 
-92. 1 ,-126.2,3.7 
-92.  1,  126.2,3.  7 
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1 31.6,0,23.2 
-1  26.2,3,  15.9 
table  ,gap,3 
1  .2.3 
0,0,0 

TABLE,  A  BLAB,  3 

21  ,7,  <,7.  6,  30, 150 

TABLE,  XYZAB,  12 

1*0,9 ,0 

130,9,0 

1 10,9,0 

90  ,9  ,0 

70,9,0 

*0,9,0 

30,9,0 

10,9,0 

TABLE,  DSM  AB  *  12 

20,1  ,.7 

20,1 ,.7 

20,1 , .7 

20,1  ,.7 

20,1  ,.7 

20,1, .7 

20,1, .7 

20,1  ,.7 

table,  ialab,  i6 

1 ,0,  17.8,0 
1 .0. 17.8,0 
1,0, 17.8,0 
1 ,0, 17.8,0 
1 ,0, 1 7.8,0 
1 ,0, 17.8,0 
1 ,0, 17.8.0 
1,0,17.8,0 
table,  relab,  a 
0,1.1,2.1,100 
0,0,  149, 199 
TAB«.E,FTAFU2,4, 

0,15.8,16.6,1000 
0  ,0,  1  ■»*»  ,  199 
T  ABLE  ,  FT  AFU3 ,9 
0,15.8,16.8,1000 
0 , 0,  1  99  ,  1«,4 
TABLE, ET  AS, 5 
0 ,  .05  «  .1,.1*,.2 
0,22^6,5099  3,85  272,  123210 
Table, tabeji, 15,3 
1 .39,2  .  02  ,  3.38 

0, 1.0, 1.02 ,1.027,1 .051,  1.06, 1.066,1.105,1.19,1.163, 1.189, 1.295, 1.2B, 1.388, 10 
100,9.06, 1 .01, -.01, -.01,-. 01 ,-. 01 ,-.01 ,-.01, -.01 ,-.01 ,-.01, -.01, -.01, -.01 
26.3,3.63,3.136,2.86,1.915,1.01,— .01,— .01,— .01,— .01,— .01,— .01,— .01,— .01,— .01 
9.9,2.99,2.77,2.71 ,2 . *26 , 2.-2 ,2 . 339 , 1 .8 16 , 1 .01 , . 932 ,-. 0 1 , - . 0 1 , -.0 1 , -.0 1 , -.0 1 
Table, TABEJ2,  15,3 
1.39,2.02,3.38 

0, 1.0,1.02,1.027,1.051,1.06, 1.068,1.105,1.14,1.163,  1.184, 1 . 245,  1 .28  •  1. 388 , 10 
1  00,  4 . 06,  1.01,— .01,  —  .01,  —  .01,— .01,  —  .0 1  ,  —  .01 ,  — .0 1 ,  — .  01,—  .01,—  .01,—  .01,—  .01 
28.3,3.63,3.136,2.86,  1 .9 1 5, 1 . 01  ,-.0l  ,-.01  ,-.01  ,-.01  ,-.0 1.-.01.-.01 ,  -.0 1,-.0 1 
9.9,  2.94,2.77,2.71  ,2 .526 ,2.42 ,2. 334, 1  .816 , 1.01 , .432 ,-.01 , 01, -.0 1 , -.01 , - .0 1 
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PARAMETER  VALUES 
TSWI  T CH*  1. 

X  TROl *-.01 76.MAL0L*-. 1 78 . MTROL *- . 008, Y TROL *  - . 376 , L T ROL* - .06 1 1, 

N  TROL  *-.CK5b 

PARAMETER  VALUES 

Ml  E  J 1  *  lb. 42 .11  EJ1*560 

P 2  EJl*l4.7,T2  fc J1  *520 

AN1EJ1*.354,ANEEJI=.354,AK  EJl*0 

W 1  EJ2*18.42»T1  EJ  2*560 

P  2  EJ2*1**.7,T2  E  J2 *520 

ANTE J2*. 354, ANEEJ2*. 354, AK  EJ2*0 

bSCAS=lt>8. 6, ML  CAS*  107 . 5 , B  SMAS  =  25 4 ,WLMAS=b V 

Lrt  A  S*48 , Y S  AS=100,YM  AS*10 

HC  AS*. 5, EC  AS*1.3E7,ONCAS*.2b3 

AC  4S*.2,ICSAS=2500,DNTAS=.03 

T  MILAS*  .l,W0TAS*5,TPOAS*200 

RO  AS=12,IORAS=3OOOO,DMPA5*l.,V0  AS*135 

FINMA  S*  0,  F  I NN  A  E=0. FINMA  T*0,FINHA  R  =  0 

R  E  AKMU 1 . 7,  f-RJNTMU*  .7,RVCRP=l  .  1 ,  R  VSAT  P=2 . 1  ,  RVAREA  *14  4.  ,KOUNT  *  1 
AN  FU*1 
AN  FU3*1 
AH  AS  5*12*}.  5 

PA  A  b  =  1*.  .  7  ,  VU  Ab*b,EPCAB=  i 
N 1  AB=b,NSTAb=l.NPTAB=10 
BSTAB=23b.b,WLlAB*7& 

C01A9  =.6,CDAAB  =  .  S» 

BSCAB=l6b.6,WLCAb=107.5 
TAUAB*  .005  ,  ANOAb *0 
ANHAB=O,0L  Ab*  0  •  M  Ab=0 
DM  PA  b  =  .C2»  C02  AB  =  .2 

initial  conditions 

PI  E  J 1 =24 . 7, PI  t J2=24.7 

G1 RAS  =  0,G2RAS  =  0,  G1LAS=0 ,U2LAS=0 

PT  RA  p  =  1 5 . 7 .VTRAt  =  30 

PTLAb=15.7,VTLAb=30 

U  SG*1 34 .  c> ,  V  SG=.5,W  S  0*  1  1  .06 

P  SG=0,G  SG=0,R  S&*0 

ROLS&  *2  »  P 1 TSG=3,YAtfSG*0 

X  S  &*  50 . »  Y  SG*0« AL TSG*5 • 1 

ERROR  CONTROLS 

P  l  t  Jl*-.01 ,P 1  E J  2s  .01 

&  IRA  S*.01 ,G2RAS=.0 l, GIL  AS  =  .01 ,&2LAS*.0I 

PTRAb*  .0  1,  VTRAB*  .0  1 

PTLAB*.01,  VTlAB*.01 

U  SG* .01 , V  SG* .0 1 , W  SG*.0 1 

P  SG*  .01,0  SG* .0 1 , R  SG  * . 0 1 

R0LS&*.01, PITSG*.01,YAHSG*.01 

X  SG* .0 1 , Y  SG* .0 1, ALTS&*.01 

PRINT  CONTROL*  3 

LirtAR  ANALYSIS 

NO  STATES 

I  NT  CONTROL ,PTRAB=1,V1RAb*1,PTLAB*1,VTLAB*1 
STEADY  state 
X  IC-X 

ALL  STATES 

INT  CONTROL,  PI  EJ1*0,P1  EJ2*0 

PRINTER  PLOTS 

D1SPLAY1 
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ROLSG.VS.T IME 
PITSG.VS.TIME 
YAWSG«VS,T1M£ 

X  SG, VS, TIME 

V  SG, VS  .TIME 
DISPLAV2 
ALTSG.VS.TIME 
U  SG, VS, TIME 

V  SG, VS, TIME 
W  SG, VS, TIME 
P  SG, VS, TIME 
0  1  SPLAY  3 

0  SG, VS, TIME 
R  SG, VS, TIME 

V  TOT  AL, VS, TIME 
AACCEL.VS,  TIME 

laccel.vs.time 

DISPLAYS 
P  TRAB , VS ,T IME 

V  TRAB , VS , T IME 
PTLAB , VS ,T IME 
VTLAB  »VS  ,T  IME 
RELIEPR.VS.TIME 
DISPLAYS 

V  SG.VS.X  SG 
R22,  VS, TIME 
GAPLMF  ,VS,  TIME 
GA PL MR, VS, TIME 
GAPRMP  , VS, TIME 
DISPLAY6 
GAPRMR.VS,  TIME 
GAPPF.VS.TIME 
GAPf  R  , VS, TIME 
GAPCG.VS  .TIME 
ZFORCE , VS,  TIME 

TINC».02,TMAX*3»PRATE'l,INT  MODE'S 

TITLE'R-ARPV  M/ABSS,  LANDING  M/  FULL  AERO.,  6  DOF,  AND  ARRESTMENT 

PLOT  ID  *  S.J. BAUMGARTNER, MS  *1  — »7,6SS-62fcO 

SIHJLATE 


121 


TITLE*  FILE  RLACA2 

parameter  values 

UM=0,  VM=0,WM=0,  RR=0»PP=0»YY=0  , UM2  =0 , V tf?=0  , WW2  =0, 

UW  VA=0,VM  VA*0,MM  V  A  -O ,  R  ENE  RGV*0  .PEN ERG Y  *0  *  TENE  RGY  *0 
MA13L  =  129.<,,C  3L  =  6.*.6,XPIUl=0,I  SM3l*3,SIA0l»0 
I  XXiG*26e>0, 1  YYSG  =  2oB0,  IZZSG=3120,  IX2SG=0, 1XYSG=G,1YZSG=C 
XO  QL  *-.032  »  X  A  UL *  -1.203. XU  OL*  u.XDEOL*  0 
Z  A  OL*-*.  .0  1 1 .  ZADOL  *  0,Z0  0L*0,ZU  UL  *0  ,  ZDE  OL  =-l .  146, 

ZO  3L*-.4B0 

MO  OL  *  .003  8  »M  ALUL*  —  .4  6*.  ,  M  ADOl  *—  3 .  5,MQ  0L--6.  , 

MU  3L*0,  Ml*E3L*-1 -746 
B  OL  *  19  .•«  »A  lL0L*0  » Z  SPOL  * • 25 

YB  DL=-.573,YBDDL  =  0,  YP  0L=0,YR  OL  =0 , Y ORDL  =  .2 12 
L0kDL=-.064,  LB  DL  =  -.  264,  LP  OL  *-  .  3  10.  L  F  SOL  *  .0 138  ,  LBDDL*0  , 
LR  01=0 

NDRDL*-.34  4,NF  SOL*  .00525  ,  Nb  OL*  .0B6  ,  NBOOL  *0  ,NP  DL*0, 

NR  0L*~.  WO 

LBRDl  »1, YBR0L=1,NBRJL=1 

I  0  IV  A  *  3.  IDGV A  =  6 ,  S  VA=125,VS  VA* 166.9, ALSVA=0 
Cl  MAI*  -1..C1  MA2*1,C2  MA2*0 

GAXTG*1,&AYT&^0,GAZTG*0,XO  TG=0,Y0  IG=0,Z0  1 &*-l .56  3 
PM  V A*0 . QW  1 VA  =>  0 »  RM 1 V A  *0 
C  l  MA3*-1, AN  F  U2 * l 
T  ABL  E  ,A2TT  B.  2 
0,50 
0.0 

T  ABL  E  ,FTAFU,4 

0 . 21 40, 25000, 30000 
2000 ,2000,  0,0 
TAtWE,A2TT  A2,2 
0,50 
0,0 

TABLE  ,B2TI  A2  »** 

0,5,5.5,50 

0,0,  0,0 

TABL  E  ,C2TTA2,4 

0,5, 5.5,50 
0 ,0,0  ,0 
TABLE  .02TTA2.2 
0,  SO 
0,0 

table  ,a2TTa,2 
0  ,  so 
0,0 

TABLE,B2TTA,2 

0,50 

0,0 

TABLE ,C2TTA,2 
0,50 
0,0 

TABLE  .02TTA.2 
0,50 
1,1 

TABLE  .XY7B.9 
20.5,-126.2,3.  7 
20.5,126.2,3.7 
-92.  1,-126.2,3.7 
-92.  1,126.2,3.7 
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131.6,0,23.2 

-128.2,0,15.9 

table  , cap,  3 
1  ,2,3 
0,0,0 

TABLE,  ABLTK,  2 
22,0,69.  1,  1 
TABLE,  XYZTK,  16 
85.39,3.06,0,67.5 
81.06,7.39,0,22.5 
75,8,0,0 
65,8,0,0 
51  ,6  ,0,0 
37  ,8,0,0 

26.94,7.39,0,-22,5 
22.61,3.06,0,-67.5 
TABLE,  OSMTK,  12 

19.2. 1..  2 

19.2. 1..  2 
6 , 1 ,  .  2 
14,1,  .7 

14.1. . 7 

14.1. . 7 

19. 2.1. . 7 

19.2. 1..  7 
TABLt,  IALTK,  16 
1  ,. 0122, 29. 55, 10 
1  ,  .0122,29.55, 10 

1  ,  .005  15,29.55, 10 
1 ,0,54.55,0 
1 ,0,34.55,0 
1 ,0,  34.55,0 
1,0, 34.55,0 
1 ,0,34.55,0 

table,  reltk.  4 

0,2,4,100 
0,0, 144, 144 
T ABLE ,FTAFU2,4 
0, 16.7,18.7,1000 
0,0,  14*»,  i«*«* 

TABLE  ,ET  AS, 5 

0 , .05 ,  .  1 , . 15, . 2 

0 , 22 446,  504*, 3 , 85272,  123210 

parameter  values 
TSVITCH-O. 

X  TR0L—.01  76.MAL0L— .  178  ,  MT*OL»- .008,  YTRDL  »-.37B ,LT RDL«-.08  1 1, 
N  TRDL*-.&4  56 
PARAMETER  VALUES 

BSCAS*l68.6,tfLCAS*  100, 8  SM  AS*  25*,,  MLHAS  *89 

LH  A  S  *44 ,Y  S  AS«100,YM  AS*10 

HC  AS*. 5, EC  AS*1.3E7, DMCA S*. 283 

AC  AS*.2,ICSAS*2500,0NTAS-.03 

TMKA  S».1,WDTAS*5,TPOAS*300 

RO  AS*12,10RAS*30000, OMPAS* 1 . 5, VO  AS*135 

f  I9U  S*0, F I NM  A  E*0,F1NMA  T*0,F1MMA  R*0 

RE  ARMU*. 7, FRONT MU* . 2 • RVCRP*2 . , RVSATP*4 • , RvARE A*1 44. ,K.0UNT*1 
AN  F U *  1 
AMASS*  129.5 
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A  NRT  X*0*  DL  TK-O.H  TY  *0 
PA  TX*19.7  ,WCUTX »0 , TCUTK = S20 
NTRTK»50,TTRTK«=520,NE  TX*8 
CDGTX*.9,NSTTKsl  ,NPTTR*10 
8STTx*-2l6.6»WLTTX*83 
C01TK*.6,C02TK«.2,C0ATK*.9 

BSCTK*l68.6,MLCT*»  100,TAUTK*.OOS,  VU  TK*t>0. 

AMOTX  -0,OMPTK«..02tEPCTKM 

I  XXS 6^2680,  IYYS&*28«»0,  IZZSG-5L20 

1 XZSG^O* IXYSG*0, IYZSG*0 

INITIAL  CONDITIONS 

GlkAS=0,G2 RAS=0 ,&1LAS»0,G2L AS*0 

PT  TK*IS.93,VT  TK-93.9 

PC  TX  *  1* . 7 , VC  T  X  »A  6  •  1 

U  SG=1  *»•<*. 67, V  SG*~3.95,W  SG-A1.AS 

P  SG*3.39,G  SG*1.27,R  SG«G 

ROLSG*-4.82,PITSG«12.S4,  YAWSG-2.83 

X  SG*6.i,Y  SG*t>.78,  ACTSG*3.7S 

PRINT  CO  NT  RULX3 

L INEAR  ANALYSIS 

NO  STATES 

INT  CONTROL,  PT  TK*=1,VT  TX*i,PC  TK=1,VC  TXM 
STtADY  STATE 
X  IC-X 

ALL  STATES 
PRINTER  PLOTS 
D  I  SPLAY  1 
ROLSG.vS.TlME 
P I TSG.VS , T IME 
YAKSG,  VS  ,  T  JNE 
X  SG,VS,TIME 

Y  SG, VS, TIME 
D  I  SPL  AY2 
ALTSG,VS,T  IRE 
U  SG, VS, TIRE 

V  SG, VS, TIME 
W  SG, VS, TIME 
P  SG, VS, TIME 
DISPLAY3 

Q  SG, VS, TIME 
R  SG, VS, TIRE 
VTOTAL  ,VS,  TIME 
uaiLiVS,  TIRE 
L  ACCEL  ,VS,  TIME 
DISPLAY* 

PT  TX, VS, TIME 
VT  TX, VS, TIME 
PC  TX, VS, TIME 
VC  TX  ,VS,T IME 
RELI  EE  A,  VS, T  IME 
0  I  SPLAYS 
PRAT  10, VS, TIME 
R  20, VS ,T IME 
GAPCME,VS,TIME 
G A PC MR ,VS»  T I  ME 
GAPRMF  ,VS,  TIME 
0  I  SPLAY6 
G APR  MR , VS, TIME 


GAPCG,VS,TIME 

TENERGY.VS.TINE 

T  INC.*.02,TNAX«3,PRATE.l,INT  NODE *5 

TITLE*R-ARPV  M/ACRS*  LANDING  W/  FULL  AERO. •  6  OOF.  AND  ARRESTMENT 

PLOT  ID  «  S.J. BAUMGARTNER, MS  *1  -*7, 65 *-5260 

SIMULATE 


TITLE*-  FILE  RLACE2 

PARAMETER  VALUES 

PI  10?=1A.7,T1  IG2*520,SHil02=-0,C01I02*0 

U«=O,VW=0,WN-O,RR  =  0fPP  =  0tVr*3,UW^iO,VW2=O,WW2*-0t 

U  n  VA-O.VR  VA  =  0»  <4H  VA=0,K.ENERGY=-0  *PENERGYcO  ,TENERGY=0 

MA13L- 12V. A, C  OL=e.A6,XPlOL=0, I 5WOL* 3, S T AUL -0 

I  XXSG  =  286G,  I  YYSG-2680,1ZZSG*5  120, IXZSG=0, IXYSG*0,IYZSG*0 

XO  DL--.0A2  ,  X  A  OL  *  -1.20J.XU  OL*  Q.XDEOL*  0 

Z  A  0L*-*.011,ZAD0L  =  O.za  OL*0  »Z'J  0L*Q,ZDE0Le-1.1  ao, 

ZO  0L*-.A80 

MO  0L*.003b,MAL0L=-.A6A,MAOJL=-3.5,HJ  0L=-6., 

MU  OL  =-0 »MOEOL*— 1  .7A8 
B  0L*1V.„,AIL0L*0 ,ZSPQL*.25 

YB  OL  =  — . 5  7  3 *  YBOQL  *  0, Y  P  DL=0,YR  OL =0 , YOROL *  .2 12 
LOROL=-.OBa,LB  DL  =  -.26A,LP  DL*-. 310, LFSDL*. 013b, LBDDL*0, 

LR  OL  =0 

N  ORQ  l*-.3AA,NFS0L=.00525* NB  OL* .086, NBOOL *0 ,NP  DL*0  , 

NR  OL  =— .  lAO 

l  HRDL  =  1,  YbRDL*l»NbROL*l 

101VA*3, IUGVA*6,S  VA=125,VS  VA* 1 68 .V , ALSVA*0 
Cl  MA 1 *  -i.,Cl  MA2=1,C2  MA2*0 

GAXT&=1,GAYTG=0,GAZT&=0,XO  TG*0,Y0  1^*0, ZO  TG*-l.5b3 
PN  VAc0,0WlVA*0,R*lVA-0 
Cl  MA3--1 ,  AN  FU2  =  1 
T  AbL  E  ,  TPOl  02,2 
0, 1 

0 , 10000 

TABLE, PR  FR,  11,2 
351,  2 A 1 

.0155,18.61, I5b. 13,310.3, *65 .a,51V.7,&20.5,775.63,BV2, 10B6, 13V6 
1  .  A,  1.16,1.15V, 1.156,1. 157,1. 15a,  1.1*,, 1.09, 1,1,1 
1 .A,  I. OV, 1.0b,  1.07, 1 .027,  1, 1,  1  ,  1,  1,  1 
TABLE, ET  FR  ,  1 1 , 2 
351, 2A1 

.0155, 15. 51, 155. 13, 310. 3, A&5 . a, 5 l V. 7 , 62 0 . 5 • 775 .6 3, b V2 , 1086, L3V6 
.01,  .  15,  .35,  .6  ,  .  76  ,  .6  ,  .  6  ,  .  6,  .  01  ,  .01,  .01 
.01, .05, .6, .7 , .A, *01 ,.01 , .01, .01 ,.01, .01 
TABLE ,A2TTb,2 
0 , 50 
0,0 

TABLE  ,FTAFU,A 
0, 21A0, 25000, 300 00 
2000,2000,0,0 
TABLE,A2TTA2,2 
0,50 
0,0 

TABLE,B2TTA2,4 

0,5,5.5,50 

0 ,0, 0,0 

TABLE  ,C2TTA2,A 

0 ,5,5.5,50 

0 ,0,0,0 

T  ABLE ,02TT  A 2, 2 

0,50 

0,0 

TABLE,A2TTA,2 

0  ,50 

0,0 
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1 


TABLE ,B2TTA,2 

0,50 

0,0 

T  ABLE  »C2TT A,  2 
0,50 
0,0 

T  ABLE ,02TTA,2 
0,50 
1,1 

TABLE ,XYZB,9 
20.5,-126.2,3.7 
20.5,126.2,3.7 
-92. 1,-126.2,3.7 
-92. 1,126.2,3.7 
131.6,0,23.2 
-128.2,0,15.9 
TABLE  , GAP, 3 

1  ,2,3 

0,0,0 

TABLE, ABLTS.9 

21, 7, 24, .05, .01, .3 
21  ,7, 24, .05, .01,  .3 

21. 7. 24. . 05. .01.. 3 
TABLE, XYZTS, 16 
138.41 ,3.44,0,67.5 
133.54,8.31,0,22.5 
118.45,9,0,0 
94,9,0,0 
68.4,9,0,0 
42.8,9,0,0 
26.56,8.31 ,0, -22 .5 
2 1 .69,3.44,0,-67.5 
TABLE, DM  T  S,8 

45..  2 

45. . 2 

23.2. . 2 

2  5  .6  ,  .  7 

25. 6. . 7 

25.6 .. 7 

45. . 7 

45..  7 

TABLE, 1ALTS, 16 

1 .. 0262. 11 .4 
2  ,  .0 282,11,4 

3 . . 0  282 ,11,4 

3 ,0,0,0 

3, 0,0,0 
3, 0,0,0 
2 ,0,0,0 
1  ,0,0,0 
TABLE,AELTS,4 
0, 1.8, 3. 8, 100 
0,0,  144,,  14,4 
T  AbL  fc  »  ENOT  S,  2 
9,0 
9,0 

T  ABL  E  *  SPMT  S • 3 , 3 
1,2,3 


0,5,25 

0,1.58,1.6 

Ot  U  58  t l *6 

0  t  *8  «  2 

T  ABL  E  »  STHT  S , 2 «  3 
1  .2,3 
0 ,27 
0,1 
0,  1 
0,1 

TABLE  ,BWTTS,*» 

238.6,69, 168.6, 107  .5 
0  ,0,0,0 
T  ABLE  ,FTAFU2,4 
0, 16.  b,  18. 6,  1000 
0 , 0,  1 44,  1  *»4 
TABLE,  et  AS,  b 
0 , .0  5,.1,.15,«2 
0,22  -46  ,  50  ^43,86  2  72,  123210 
PARAMETER  values 
EN  FRr?,JA  FR  -  1,  IAMFR*520 
T  SWl  T CH»J. 

X  TRLIL  *  -.01  76  .MALOl  1  78 ,NTRCL=- .008, YTR0L=-.378  ,  L T RDL *-„0B 1 1 , 

N  TRDL  '-.(H56 
PARAMETER  VALUES 

BSCAS* 168.6, NLCAS* 10  7.6,8  SNA S*264,rtLHAS=86 

LH  »S*(Xi,YS  A  S  *  1  00  ,  YM  AS*10 

HC  AS*. 5, EC  AS*-1.3E7, DNCA  Sc. 283 

AC  AS=.2 ,1 lSAS*2S00, DNTAS*.03 

T  MKA  S*  .1  ,  WOT  AS  *6  ,T  PQAS*300 

RC  AS=12, IDRAS*30000,0“PAS=1.5,VO  AS=135 

F17*A  S*0,FINMA  E=0,FINMA  T*0,FINMA  R  *0 

RE  AKMU*.7, FR0NTMu=.2,KVCRP=l . 8 , R V SA T P  =  3. 8 , R VARE A  =  1 - 4 . ,K OUN T  =  1 
AN  F  U  =  1 
AMASS* 129.6 

1  XXSG=26  80  ,  IYYSG*2860,  iZZSd=b  120 

1  xzsg*o,  ixysg=o,  i  y  zso*o 

ANET  S* -8  »P A  T  S*14. 7 
PTMT  S*2,CA VTS*0,  SPBTS*0 
CO&T  S*  .9 

*CUTS  =  0,  TCUT  S*  620 
C01TS*.6,C02TS=.2,C0ATS=.9 
TAUT  S«.l  ,VU  TS*6 
0MPTS*.02,6PCTS*  1 
INITIAL  CONDITIONS 
G1RAS=0,&2RAS=0.&1LAS*0,G2LAS*0 
PI  FR*14.4 
PT  T S  *  16 .2 , VT  TS»97 
PC  T  S  =  14 .7  ,VC  TS*1  00 
U  SG«134.4,V  SG>.5,N  SG*14.l 

P  SG*0,Q  SG*0,R  S&*0 
R0LS&=2, PI T SG=  3 , YA  WSG*0 
X  S&“— 6.6 , Y  SG*0, ALT SG =7.125 
ERROR  CONTROLS 
PI  F  R  « .000 1 

PT  IS*.  0001, VT  T  S= .0001 
PC  T  S*  .000 1 
VC  T  S* .000 1 
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PRINT  CONTROL'S 
LINEAR  ANALYSIS 
NO  STATES 

INT  CONTROL,  PT  TS«1,VT  TS«1,PC  TS*1,VC  TS«l,Pl  ER*1 
STEADY  STATE 
X  IC-X 

ALL  STATES 
PRINTER  PLOTS 
0ISPLAY1 
ROLSG.VS.T  INE 
PITSG.VS.TIME 
YANSG.VS.T  I  he 
X  SG, VS, TINE 

Y  SG, VS, TINE 
DISPLAY2 
ALTSG.VS.TINE 
U  SG, VS, TINE 

V  SG, VS, TINE 
M  SG, VS, TINE 
P  SG, VS, TINE 
D  ISPLAY3 

Q  SG, VS, TINE 
R  SG, VS, TINE 
VTOTAL  ,VS,  TINE 
A  ACC  EL, VS,  TINE 
LACCEL.VS.TINE 
01  SPLAY4 
PT  TS, VS, TINE 
VT  TS, VS, TINE 
PC  TS, VS, TINE 
VC  TS, VS, TINE 
RELIEEA.VS.TINE 
01  SPLAY5 
PRAT  10, VS,  TINE 
R21,  VS, TINE 
GAPwWE  , VS, TINE 

gapl*r,vs,tine 

gaprme.vs.tine 

display* 

gaprnr.vs.time 

GAPfE.VS.TINE 
GAPER, VS, TINE 
GAPCG.VS.TINE 
TENERGY.VS.TINE 

T  IAC*.02,TNAX«I,PRATE*1,INT  N00E«6 

T I TL  E  «R-AR  PV  W/IACS,  LANDING  M/  FULL  AERO.,  6  DOE,  AND  ARRESTMENT 

PLOT  ID  *  J.G.BRISTER.NS  M-47.6SS-S260 

SIMULATE 


129 


TITLE*  FlLk  RLASBl 

PARAMETER  VALUES 

U*=0,  V*=0,*W*0,RR*0,PP*0,  YY*0  .  U*  2  *0  .  V  W2*0  ,  WW2=0  , 

Ut*  V*-0,V«'  V  a  a  0  *  Mm  VA-0,XENERGY*0  »P ENERGY  *0, TENE  RGY  =  0 
N  A  1JL*  129.<,,C  0L*6.*.6,  XP  1C)L*0, 1  SmUl  *  3»S  T  AOL  *0 

1  XXS&*-2BoO»  IYYSG*26bG,l  Li  SG=9120,  IXZSG*0,  IXYSG=0  ,IY2SG=0 
XO  3L'-.032  *  X  A  QL=  -1.203, XU  3l=  O.XDEOl*  0 

2  A  OL=—.Oll,2ADOL*  0,2Q  OL*0,2U  OL=0 ,2DEUl  =-l.  1  4o, 

20  3L  =— .  <*60 

•<0  0L*.0039,NALUL*-.<»6*.,MA30L*-3.S,NQ  0L*-6.» 

NU  JL*0,M0E0L*-1.7‘,6 
B  3L*19.<*,AlLDL*0,2SP0L*.25 

YB  DL*-.973,YbD0L*0,YP  DL*0,YR  Dl=-0,YDR0L=-.212 
L0R3L=-.0B<»,LB  OL*-. 2b*»  »  L  P  DL =-. 3 10. L F SDL  * .0 136 , LBODL «0 , 
Lk  DL  *0 

NDR3L*-.  3*4,  NF  SOL*.  00929, NB  DL«  .086,NBDDL*0  ,NP  DL=0, 

NR  DL*-.19C 

LBR3L  *1, YBR0L*l,N3RDL-i 

I0lVA*3»  IDGVA=6,S  VA= 129 , VS  VA  » 1 1>6 . 9  ,  AL  S  V  A  *-0 
Cl  N A 1 s  -1..C1  HA2«1,C2  NA2*0 

GAXTC,=  1,  GAYTG=0,GAZTG*0,  XO  T&*0,Y0  T&*0,20  IU»-1.963 

Ph  V  A  -  L. ,  UAlVA-O,  Kw  1VA  -0 

Cl  NA3*-1,AN  FU2* 1 

T  ABL  E , A2TT  b, 2 

0  ,90 

0,0 

TABLE,  F|AFU,4 
0, 2190,29000,  30000 
2000,2000, 0,0 
T  ABLE  ,A2TT  A  2,2 
0,90 
0  ,0 

TABLE, B2TTA2,- 
0 , 9,  5.9, 90 
0 , 0,  0, 0 
TABlE,C2TTA2,4 
0,9,9.9,90 
0 , 0 ,  0 , 0 
Table ,02TTA2,2 
0,90 
0 ,0 

TABLE, A2TT  A, 2 
0 ,90 

0,0 

T  A  BL  E  »B2  1  T  A,  2 

0 , 90 

0,0 

T  ABLE  ,C2TT  A, 2 
0 ,90 
0,0 

T ABLE ,02TTA,2 
0 , 90 
1  ,  1 

T  ABL  E  ,  XYZB  ,9 
20.9 ,-126. 2,3. 7 
20.9,126.2,3.7 
-92.1,-126.2,3.7 
-92.1,126.2,3.7 


130 


131.6,0.23.2 

-128.2,0,15.9 

table .gap, 3 

1 ,2,  3 

0,0,0 

table,  abltk,  2 

22,0,69.1,1 

TABLE,  XYZTK,  16 

85.39,3.06,0,67.5 

81.06,7.39,0,22.5 

75,8.0,0 

65  ,8 ,0,0 

51  ,8  ,0,0 

37  ,6  ,0,0 

26.94,7. 39,0,-22 .5 
22 .61 ,3. 06 , 0 , —67 . 5 
TABLE,  OSNTK,  12 

19.2.1,  .2 

19.2.1. . 2 

6. 1,  .2 

1  4 , 1  ,  •  7 
1  4 , 1  ,  a  7 

16,1,  .7 
19.2, 1  ,.7 

19.2 .1..  7 

table,  ialtr,  16 

1  ,  JD  122,  29. 55, 10 

1 .. 0122.29.55. 10 

1 . . 005  15,1 9.55,  10 
1  ,0,34.55,0 

1 ,0,  3*»  .86,0 
1,0, 34 .55,0 
1 ,0, 34.55,0 
1 ,0, 34.55,0 

table,  relt*,  4 

0,2,4,100 
0 , 0,  l  «**» »  l<.*» 

TABLE ,FT  AFU2,4 
0,16.7,18.7,1000 
0,0,1  44  ,144 

parameter  values 
TSMITCm-o. 

XTROL"-. 0176, MALOL*-. 178 *MTROL •— .008* VTRDL  — .378.LTRDL--.08 1 1, 
N  TROL  *-.04  56 

parameter  values 

nw*  Sr  0  *  F INNA  E*0,FINNA  t*o,finna  r-o 

RE  ARMU*.7,FR0NTMU«.2,  RVC.R  P*2  .  ,  R  VS  ATP-4  ., RVARE  A « 1  44.  ,ROUNT«l 
AN  F  U*  1 
AMASS-  129.5 

ANRT  K-0,  DL  TX-O.M  T*«0 
PA  TR-14.7,MCUTX»0 , TOUT K* 520 
MTRTH* 180, TTRTR«520,NE  TR-8 
C00TX-.9,NSTTR«1,NPTTR«10 
8STTxt2l6.to,WLTTR«83 
C01Tr*.6,C02TK-.  2,  C0ATK-.9 

BSCTR-16£.6,WLCTR- 100,TAUTK«.005,VU  TK-60. 
AMOTK-0,OMPTK«.02,EPCTK-i 
I  XXSG-2  680, IYYSG-2860,I22SG-5120 
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IX2SG*0,  1 X Y SG * 0 1  I  Y2SG*0 
INITIAL  conditions 
PT  TK*15.93,VT  T*«93.«» 

PC  TK*1*».7,VC  TK-Ac.l 

U  SG*l*l.74,V  SG"  36  .94,  W  SG«37.69 
P  S  G  *  3 .  So  «  Q  SG-1.27.R  SG"0 
ROLSG-h.Vo  ,PITSG"12.67,YAMSG*2.9o 
X  SG*0,Y  SG*0, ALTSG«3.7!> 

PRINT  CONTROL"*, 

LINEAR  ANALYSIS 
NO  STATES 

INT  CCMRUL,  PT  TK*1,VT  TK«1,PC  TK«l,Vt  TR«l 
steady  STATE 
X  IC-X 

ALL  STATES 
PRINTER  PLOTS 
D  ISPLAYl 
ROLSG.VS.T  IME 
P I TSG,VS  ,T  INE 
YA*SG,VS,T 1NE 
X  SG,  VS  »T  INE 

Y  SG, VS, TINE 
D1  SPLAY2 
ALTSG,VS,T IHE 
U  SG, VS, TINE 

V  SG, VS, TIME 
*  SG, VS, TINE 
P  SG, VS, TINE 
0  1  SPLA  Y3 

Q  SG, VS, TIME 
R  SG,vS,riM£ 

VTOT  AL.VS.  TINE 

a  acc  el  ,  v  s • tine 
LACCEL.VS,  TINE 
D I  Splay* 

PT  Tx, VS, TINE 
VT  Tx, VS, TINE 
PC  TK, VS, TINE 
VC  TX, VS, tine 
relieea.vs.tine 

DI  SPLAYS 
PRAT  10, VS, TINE 
R20. VS, TINE 
GAPLNE,VS,TINE 
gaplnr.vs.tine 
G  APR  NP  , VS,  TINE 
Dl  SP  L  AYo 
GA  PR  UK ,VS, TINE 
GAPE  E ,VS,T IN£ 

GAPf  R  ,VS,T  INE 
GAPCG.VS.T  INE 
TE  NERGY, VS, TINE 

TINC«.02,INAX«2,PRATE»1,INT  MODE'S 

title*r-arpv  m/acrs,  landing  m/  pull  aero,  and  6  doe 

PLCT  ic  *  S.  J. BAUMGARTNER  , ns  -.1  -47,6*6-5260 
SIMULATE 
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MODEL  DESCRIPTION  ROCKWELL  LAUNCH  AIR  SUPPLY  SYSTEM,  FILE  RLMAS03 
LOCATIONS, 101 
LOCATION-* ,FR1 .INPUTS* 101 
L0CATiaN*9,DVl ,INPUTS»FR1,TK( PT*P,2) 

LOCATION  *3  1, 102 

LOCAT ION sib, FR2, INPUTS* 102 

LOCAT I0N=37,DV2, INPUTS*FR2,TK ( PC*P»  2  I 

LOCATION*39,TK 

INPUTS«0V1  ( W  »  2*W  TR  »T  ,  2*  T  T  R ) 

INPUT  S*DV2 (W,2*WCU,T ,2*TCU) 

END  OF  MODEL 
PRINT 
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MODEL  DESCRIPTION,  ROCKWELL  LANDING  WITH  SUCTION  BRAKING,  PILE  KLMASOA 

LOCAT  I ON *1,131 

LOCATIONO.DUI  .INPUTS*  101 

L0UT10N=S,PR1,1NPJTS«DU1 

L3CAT1lW=9,DV1,INPUTS*FR1  ,TK(PT«P,2> 

FORTRAN  STATEMENTS 
WCUTK*FO  LA 

L0CATIUN=39,TK ,INPUTS=DV1 (M, 2*WTR,T ,2=TTR ) 

FORTRAN  STATEMENTS 
Ml  DV2*-WCUTK 
PI  DV2*PC  TK 
LOCAT I0N=37,DV2 
LOCAT  ION  =S5,FR2,  INPUTS*DV2 
FORTRAN  STATEMENTS 
F I Nl A=W2  FR2 
LOCATION  *62, LA 
LOCAT  10N  =  75,DV3,  1NPUTS*FR2 
END  OF  MODEL 
PRINT 
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MOOEl  D€  SCRIPT ION,  ROCKWELL  LANDING  M-0  SUCTION  BRAKING*  FILE  RLNAS07 

LOCATION*!., 101 

L OUT ION-5, FR1, INPUTS- 10 1 

LOCATION *9,0^1 ,INPUTS»FR1,TKIPT»P,2» 

LOUT  ION  09,  TK 
INPUTS«0V1(W,2>MTR,T,2>TTR) 

END  OF  MODEL 
PRINT 
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MODEL  DESCRIPTION,  ROCKWELL  AIR  BAG  LANDING  WITH  ARRESTMENT,  FILE  RLMBA1 
ADO  PARAME  TERS*AMaSS  ,  RVCRP»RVSATP ,RVAKEA, FRONTMJ  ,RE ARMU .KOUNT, 

K ENERGY , PEN ERG Y , TENERG  Y , V  T  OT AL ,KEL IEFR , RELlEFL, , A ACCEL , L ACC  EL , 

GAPLWF  ,  GAPRWF ,GAPlWR, GAPRWR, GAPFF , GAPF R.GAPCG.CNT .TSWITCH, 

ZFORCE, STROKE .XACCEL 
ADD  TAbLES*XY2B,21 .GAP, 9 

ADO  PARAME  TEAS *UW,  VW.WW,RR,PP,YY  ,u*(2,VW2,WW2 
FORTRAN  statements 
C 

C  COMPONENT  TA2  IS  USED  TO  DEFINE  WIND  CONDITIONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  *  65  TA 2 

FORTRAN  statements 
UW»A2  TA2 
VW*62  Ta2 
Ww=t 2  TA 2 
RR=ROLSG 
PP*P  1TSG 


YY*YAWSG 

UW 2  *UW* ( C OS ( PP )  *CCSI YY ) ) ♦  V  W*  (C  OS  (  PP ) *SIN ( YY )  )-WW*SIN(PP) 
VW2  MJW* (SIN(RA)*SIN<PP  )*CO  SI  YY  ) -COS  <  RR  )  *S  INI  YY)  ) 

1  ♦  VW*{SINIRR)*SIN(PP)*SINIYY)»CQSIRR) *COS I YY) ) 

2  ♦  WW*lSINIRR)«COSIPP)  ) 

WW2  *L)W* (COSIRR)*SINlPP>*CQSIYY)»SlNlRR)*SlNl  YY)) 

1  ♦  VW*ICOSIRR)*SIN(PP)*SINIYY)-SINI RR )*COS I YY ) ) 

2  ♦  WW*C3S ( RR)  *CUS(  PP  I 


UW  VA*UW2 
VW  VA*VW2 
MW  VA*WW2 
LOCATIO 

6  VA  1 NPUT  S=SG 

L  OCA  T ION -2  8  MAI  1NPU  TS  *  SGI  P  I  T  =  F 

FORTRAN  STATEMENTS 

FINMA2  =  VT  Va*SIN(FO  MAI *3. IhI 59/ 
RPD= ,017^532h 
CALVA*COS(AL  VA*RPD) 

SALVA*SIN(AL  VA*RPD) 


IN)  ,  V  A I  A  l  *C  2  I 
IttO.  J 


LOCATION**'.  MA2 
FORTRAN  STATEMENTS 
C 

C  COMPONENT  Fu  DEFINES  THE  DESIRED  LANDING  APPROACH 

C  GLIDE  PATH  AND  COMPONENT  NA 3  CALCULATES  THE  ALTITUDE 

C  ERROR  OF  THE  AIRPLANE  DURING  THE  FINAL  LANDING  APPROACH. 


L 

L 

F 

C 

C 

c 

c 

c 

c 


OCAT1UN  *  5V  FU  INPUTS* SGIX*F IN > 

OCA  T  I  ON  *  67  MA  3  INPUTS*SG(ALT*C2  )  , 

QRTRAN  statements 

COMPONENTS  MA  E,  MA  S,  MA  T,  ANO 
COMMANDS  TO  THE  CONTROL  SURFACES 
commands,  table  D2TTA  is  used  as 

THE  UPTIHAL  CONTROLLER. 


FU«F0*F1N) 


MA  R  COMBlNt  G.C.  OUTPUT 
WITH  GROUND  PILOT 
A  SWITCH  TO  SHUT  OFF 


LOUT  ION 

S 

102 

TA 

L  OU  T I  CM 

m 

122 

MA 

E 

INPUTS* TAIA2 *C2,02*C1> 

LOUT  ION 

m 

12* 

MA 

S 

INPUTS* T A (B2*C2,U2*Ci) 

L  OU  T  I  ON 

m 

126 

MA 

R 

1NPUTS*TAIC2*C2,D2*C1 ) 
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LOCATION  *  12B  HA  T  INPUTS*TA2(D2*C2),TA(D2*Cl) 
LOCATION  *  53  TB 
FORTRAN  STATEMENTS 

IF  (FO  HA  E  .GT.  20.)  FO  HA  E  *  20. 

IF  (FO  HA  E  .LT.  -20.)  FO  HA  E  *  -20. 

IF  (FO  HA  T  .LT.  600.)  FO  HA  T  >  600. 

IF  (FO  HA  T  .GT.  3000.)  FO  HA  T  >  3000. 

IF  (TSWITCH  .LT.  0.1)  FO  HA  T  «  0. 

ELEOL  ■  FO  HA  E 
Trl  T&  *  FO  HA  T 
SPOOL  *A2  TB 
LOUT  ION  *  51  TG 

LOU  T  ION-2  OL  INPUTS*VA,TG 

FORTRAN  STATEMENTS 


IF 

<  FC 

HA 

S  .GT. 

45.) 

FO 

HA  S  * 

45. 

IF 

(FO 

HA 

S  .LT. 

-45. 

1  FO 

HA  S 

■  -45. 

IF 

(FO 

HA 

R  .GT. 

15.) 

FO 

HA  R  * 

15. 

IF 

<  FO 

HA 

R  .LT. 

-15. 

)  FO 

HA  R 

«  -15. 

PS POL  *  FO 

HA  S 

RUOOL  *  FO 

HA  R 

LOCAT ION  >34  OL  INPUTS*VA,OL»TG 

FORTRAN  STATEMENTS 

IF  (ROUNT  .EQ.  II  MRITE(6,10)  (  RELAb  ( 1  )  ,  1*4,  1 1  I  ,  ( OSH  At)  (  I  )  ,  1*4 , 2  7  )  . 
1  (FTAFU2I1  ),l-4,ll),(FTAFU3II  ), 1*4,11) 

10  FORMAT ( 8 E 13 . 5 ) 

RE  LAB ( 5 ) *RVCRP 

RELABI 6) sRVSATP 

RE  LAB ( 10 )*RELAB (II )*RVAREA 

DSMA6(6)*OSMAB(9)*FRONTHU 

OSHABI  1  2  )  *  OS  HA  B  (15)  *0SHA6  (  lb  )  *OSHAB  (21)  *0SHA3  ( 24  )  *OSMAB(  27)  *RE  ARHU 
FTAFU2(5)*14.7*RVCRP 
FTAFU216)*14.7*RVSATP 
FTAFU2( 10)«FTAFU2(11)*RVAREA 
FT  AF  U3 ( 5 ) *  14 . 7*RVCRP 
FT AF03( 6 )* 14.7*RVSA  TP 
FTAFU3(10)«FTAFU3( 11I«RVAREA 
L0UTI0N*171  EJ1  INPUT  S*AB  (  PTR*P  .  3  ) 

LOCA T ION el  73  E J  2  INPUTS*AB( PTL*P,3 ) 

FORTRAN  STATEMENTS 


IF 

( VTRAB 

.LT. 

25) 

PI 

E  Jl*49.68 

IF 

(  VTRAB 

.LT. 

25) 

Ml 

E J 1*35. 16 

IF 

( VTLAB 

.LT. 

25) 

PI 

E J2*49.68 

IF 

( VTtAB 

.LT. 

25) 

Ml 

E J2«35. 16 

LOCAT ION = 142  AB  INPUTS*S& 

INPUTS*EJ1(M,3*MTR»T*3*TTR) 

INPUTS*EJ2(M,3*MTL ,T,3*TTL) 

LOCATION  «  145  FU2  INPU TS* AB ( PTR*F IN ) 

LOCAT  ION*  152  FU3  INPUT  S«AB  (  PTL«F  IN  ) 

FORTRAN  STATEMENTS 

RELIEFR  ■  FO  FU 2 
RELIEFL-FO  FU3 

L0UT10N-130  AS  INPUTS-SG 
LOCAT ION* 16  S3 

INPUTS«A6( FXT*FX,2,FYT*FY,2,FZT*F2,2,TXT«TX,2,TYT*TY,2,TZT«T2,2I 
INPUT S*DL( 2*3) ,0L( 2*3) 

INPUTS*AS(FX*FX, 1,FY*FY, 1,FZ*FZ, l.TX-TX, ItTY-TY, l,T2*TZ,l) 
FORTRAN  STATEMENTS 

UO  SG*FX4S3/AHASS-( W  SG*M  SG-R  SG*V  SG)*. 01745- 
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1  32.2*SIN<PITSG*.0174S) 

VD  SG*FY4S3/AMASS-(  K  SG*U  SG-P  SG»n  SGI*. 01745* 

1  32.2AC0SiPITS&*.01745)*SINlROLSG*.0l745> 

WO  S&bFZ4S3/AHASS- ( P  SG*V  S&-Q  SG*U  SGI*. 01745* 

1  32.2»COS(PITSG*.G1745)*COS(R3LSO*.01745> 

LOCAT  ION-IO  S&  INPUTS=S3<  TX,4«=TX,  TY  f4*TY,TZ»4BTZ) 

FORTRAN  statements 

KENERGY«.5*AMASS*(U  SG*U  SG*V  SG*V  SG*W  SG«W  SG) 

1  *.5*UXXSG*P  SG*P  SG^IYYSC^U  SG*C  SG*IZZSG*R  SG»R  SG 

2  ♦  1XZSG*P  SG«R  SG) 

PENERGY*  (PTRAB-PA  AB  I  *  VTR  Ab«  1*4  .  ♦  (  PT  LAB  —PA  AB) *VT  LAB* 144. 

1  ♦  AHA  SS*32.2*ALT SG 

TENERGY*  KENERGY*PENERGY 
K0lWT«K3UNT*l 

AACCEL«SQRT ( PO  SG*P  D  SG*Q3  S&*QD  SG*RD  SG*RD  SGI 

LA CC E L *  (SQRT(UD  SG*UD  SG*VO  SG*VD  SG«WO  SG*WQ  SG 11/32 .2 

VTOTAL=SURT(U  SG*U  SG*V  SG*V  SG*N  SG*W  SG) 

ZFORCE*-WO  S&/32.2 
STROKE  *4 .4  27— AL  TS& 

XACCEL=EU  VA*C3S(PITSGI*EW  VA*S IN ( P I TSG I 
CNT-O. 

20  C.NT  *C.NT ♦  1  • 

1 *CN  T* .001 

IF  (I  .GT.il  GAP  (1*2)  *  ALTS&*12.  *-M2  TR 
U1  TR*XYZB13*I*1) 

VI  TR«XYZB(3*I*2) 

W1  TR«XYZB(3*I*3> 

ROLT  RkROLSG 
PITT  R»P I TSG 
YAWIRbY  AWSG 
LOCATION  *  110  TR 
FORTRAN  statements 

IF  (CNT  .LT.  6.)  GO  TO  20 
GAP(9)=ALTSG*12.*W2  TR 
GAPLWF  =  GAP (4  I 
GAPRWF*GAP(5 I 
UAPL WR*GAP(t>) 

GAPRWR«GAP ( 7  I 
GAPFF  ■GAP(B) 

GAPFR  *GAP ( 9  I 
GAPCG  »ALTS&*12.  -31. 5 
END  OF  MODEL 
PRINT 
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MODEL  DESCRIPTION,  ROCKWELL  CUSHION  LANDING  WITH  ARRESTMENT,  FILE  RLMCA2 
ADD  PARAME  TERS  *ANA  SS»  RVCRP  »RVSA1P  *RVAREA • FRONT MU ,RE  ARMU , MOUNT, 

K ENERGY ,P ENERGY ,T ENERGY , PRAT  1 0 ,VTOT AL .RELIEF* ,AACCEL ,L ACCEL , 
GAPLWF,GAPRWF,GAPLWR,GAPRWR,GAPFF,GAPFR,GAPCG,CNT,TSWITCH 
ADO  TABLES>XYZB,2I,GAP,9 

A OD  PARAME  TERS «UW, VW , WW, RR ,PP , YY , UW2 , V*2 , WW2 
FORTRAN  STATEMENTS 
C 

C  COMPONENT  TA2  IS  USED  TO  DEFINE  WINO  CONDITIONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  «  65  T A2 

FORTRAN  STATEMENTS 
UW*A2  TA2 
VW  *B2  T A2 
WW*C2  TA2 
RRbROLSG 
PP*P ITSG 
YY *Y  AWS& 

UW  2  *UW* (COS(PP)*COS(YYJ ) ♦  V  W*  (  C  OS  (  P  P  )  •  S 1 N  C  YY  )  >-WW*SIN<PP) 

VW 2  HJW*( SIN(RR)*S1N(PP)*C0S(YY)-C0S(RR)*SIN< YY) ) 

1  ♦  VW*(SI N(RR)*S1NIPP)*SINI YV)aCOS(RR)*COS«YY) ) 

2  ♦  WW*(SIN(RR)*COS(PPI) 

WW2  MJW*ICOS (RR)*SIN(PP )*COS(  YY  ) «S IN ( RR ) *S IN(  YY) ) 

1  ♦  VW«(C0S(RR)*S1N(PP)*S1N(YY>-S1N<RR)*C0S<YY) ) 

2  ♦  WW*COS(RR)*COSIPP) 

Uw  V A*UW2 

VW  V A* V W2 
WW  VA*WW2 

LOCATION*46  va  inputs*sg 

LOCA  T10N*28  MAI  1NPUTS«SG(PI T*F1N ) ,VA( AL*C 2) 

fortran  statements 

F1NMA2  *  VT  VA  *  SI N ( FO  MAI *3  .  M 3V/1B0 . ) 

LOCATION**,*  MA2 

FORTRAN  STATEMENTS 

c 

C  COMPONENT  FU  DEFINES  THE  DESIRED  LANDING  APPROACH 

C  GLIDE  PATH  AND  COMPONENT  MA3  CALCULATtS  THE  ALTITUDE 

C  ERROR  OF  THE  AIRPLANE  DIMING  THE  FINAL  LANDING  APPROACH. 

C 

LOCATION  *  59  FU  INPU TS* SGI X*F IN ) 

LOCATION  *  67  Ma3  INPUTS*SGULT*C2  )  ,FU(FC*FIN) 

FORTRAN  STATEMENTS 
C 

C  COMPONENTS  MA  E,  MA  S,  MA  T,  AND  HA  R  COMBINE  O.C.  OUTPUT 

c  commands  to  the  control  surfaces  with  ground  pilot 

C  COMMANDS.  TABLE  D2TTA  IS  USED  AS  A  SWITCH  TO  SHUT  OFF 

c  the  optimal  controller. 

c 

LOCATION  •  102  TA 

LOCATION  *  122  MA  E  INPUTS* 7  A « A2*C2 ,D2*C 1 ) 

LOCATION  *  1 29  MA  S  INPUTS*TA(B2«C2,D2«C1) 

LOCATION  *  126  MA  R  INPUTS*TA(C2*C2.D2*C1 ) 

LOCATION  -  126  MA  T  INPUTS  *  TA2(  D2>C2  )»  T  A  (  D2-C  1 ) 

LOCATION  *  53  TB 

fortran  statements 

IF  (FO  MA  E  .GT.  20.)  FO  MA  E  *  20. 

IF  ( FO  MA  E  .LT.  -20.)  FO  MA  E  »  -20. 
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IF  |F0  HA  T  .IT.  600.1  FO  HA  T  *  600. 

IF  (FO  HA  T  .GT.  3000.)  FO  HA  T  *  3000. 
IF  (TSWITCh  .LT.  0.1)  FO  HA  T  *  0. 

ELEOL  *  FO  HA  E 
TH  TG  «  FO  HA  T 
SPOOL* A2  TB 
LOCATION  *  51  TG 

LOCAT 10N  =  2  OL  INPUTS*VA,TG 

FORTRAN  STATEHENTS 


IF 

(FO 

HA 

S  .GT. 

45 

.) 

FO 

HA  S  * 

45. 

IF 

(  FO 

HA 

S  .LT. 

-4 

5. 

)  FO 

HA  S 

*  -45 

IF 

(FO 

HA 

K  .GT  « 

15 

.1 

FO 

HA  R  * 

15. 

IF 

(  FO 

HA 

R  .LT. 

-1 

5. 

)  FO 

HA  R 

*  -15 

FSPDL  < 

*  FO 

HA  S 

RUOOL  *  FO 

HA  R 

LOCAT I ON *3 4  OL  INPUTS* VA.OL , TG 

FORTRAN  STATEHENTS 

IF  (KOUNT  .6U.  1)  WRITE(to,10>  (  RElTR  ( I)  *  1*4,  1 1  >,  (OSHTR(  I  )  ,  1  -4 , 27)  , 
1  (FTAFUt 1 ) ,1*4,1 1  ) 

10  FORHAT ( BE  13. 5 ) 

RELTR ( 5 ) =RVCRP 
RELTM6)  *RVSATP 
RELTR( iG)*RELTR< 11) «KVAREA 
OSHTM  6  >  =OSH  TR  (  V) *DSHTK  ( 12  >  *FRONTHU 
OSHTM  IB  )  =  0SHTK(2l )  *®SHTR < 24 ) *OSHTR ( 27 ) *RE ARHU 
DSHTM  15  )*RE  ARHU 
FTAFU(5)*14.7*RVCRP 
FTAFU(6)*14.7*RVSATP 
FTAFUt 10 )* FTAFUt 11 ) *RVA  REA 
LOCAT  ION  *142  Tk  1NPUTS*SG 
LOCATION  *  1 h5  FU2  INPUTS*TR(PT *F1N ) 

FORTRAN  STATEHENTS 

RELIEFA  =  FO  FU2 

PRAT  10*  (  PC.  TK-pa  TAI/IPT  TR-PA  TR) 

LOCAT  ION *130  AS  INPUTS=SG 
LOCATION-16  S3 

INPUT S*TM  EXT  *FX ,2,FYT*FY,2, FZT-FZ.2, TXT*TX,2,TYT*TY,2,TZT=TZ.2 ) 

1 NPU  TS  =OL ( 2*3) ,0L( 2*3) 

INPUT S*ASt  FX*FX, 1 ,  F Y  =  FY , 1 ,FZ *FZ , 1 ,TX* T X, 1 ,T Y =TY , l.TZ-TZ, 1) 

FORTRAN  STATEHENTS 

UO  SG*F x 4S 3/ AH A  SS- ( U  SG*W  SG-R  SG*V  SG)*. 01745- 

1  32. 2*SIN(P1TSG*. 017451 

VO  SG*FY4SVAHASS-(R  SG*U  SG-P  SG*W  SG  ) * . 01 745* 

1  32.2*C0SC P1TS&P.0 1745 )  *S IN ( RULS&*.01 745 ) 

WO  SG*FZ4S3/AHASS-( P  SG*V  SG-g  SG*U  SG)*. 017454 

1  32.2*C0S(PITS&*.017*»5  )*C0  S ( ROLSG* .0 1 745  ) 

L  0C*  T  ION  =  1  0  SG  INPUTS=S3(  TX»4=TX«  TY»***TY,TZ*4*TZ) 

FORTRAN  STATEHENTS 

RENERGV*.5*AHASS*(U  SG*U  SG*V  Sx»*V  SG*W  SG*W  SG  ) 

1  ♦ . 5* ( I XXS&AP  SG*  P  SG* 1 YYSG*g  SG*g  SG«IZZS&*K  SG*R  SG 

2  ♦  IXZSG*P  SG*R  SG) 

PENERGY*  (PT  TR-PA  TR)*VT  IR*144.  ♦  (PC  TR-PA  TR)*VC  TR*l44. 

1  ♦  AHASS*32.2*ALTSG 

TENER&Y*  RENERGV4PENER&Y 
ROUN  T  *ROUN  T ♦ 1 

AACC  EL  *  SORT ( PD  SG*PD  SG*UD  SG*g  0  SG+RO  SG*RO  SG ) 

LACCEL*  (SURTIUO  SG*UJ  SG*VD  SG*YO  SG*WO  SG*WD  SG) 1/32.2 
VTOT AL*SOR T( U  SG*U  SG*V  SG*V  SG*W  SG*W  SG) 
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CNT  *0. 

20  C 
CN7*1. 

I*CNT4.001 

IF  (I  . GT .  I )  GAP (1*2)  *  AlTSG«12.  1R 

U1  TR»XY  ZB (3*1 ♦ 1 ) 

VI  TR*XY ZB ( 3*1 ♦ 2) 

W 1  TR*XY  ZB (3*1 +3 ) 

R0LTR*R0LSG 
PITTR*PI TSG 
YAWTR*YAWS& 

LOCATION  =  110  TR 
FORTRAN  STATEMENTS 

IF  (CNT  .IT.  6.1  GO  TO  20 
GAP ( 9 ) «  ALT  SG*1 2  •  *W2  TR 
GAPLMF*GAP(h  ) 

GAPRMF  «G AP ( 5 ) 

GAPIMRb&AP (6 ) 

GAPR VR«GAP ( 7 ) 

GAPFF  =GAP(8> 

GAPFR  «GAP(9) 

GAPCG  *A  LT  SG  •  1 2  •  -31. 

END  OF  MODEL 
PRINT 
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MODEL  DESCR1PT  ION,  ROCAWcLL  ELASTIC  CUSHION  LAND  INC  WITH  ARRESTMENT,  FILE  RLNCE2 
A  30  PARAME  TERS*-AMASS  ,  RVCR  P,  R  VS  A  T  P  .RVAKE  A  ,  FRONTMUtRE  ARNJ  ,  K3UN  T  , 

K ENERGY, PENERGY ,T ENERGY ,PR AT  I U, VTOT AL , REL 1 EF A . AACCEl , L ACCEL . 

CAPLWF  t  UAPRWF ,CAPL WR , CAPRWR , CAPFF ,CAPF R , GAPCG ,CN T , TSWI TCH 
ADD  T ABLES«XV2b, 21 .CAP, 9 

ADD  PARAHETERS*OW, VW , WW , RR,PP , YY , UW2,  VW2.WW2 
FORTRAN  STATEMENTS 
C 

C  COMPONENT  TA2  IS  USED  TO  DEFINE  W1N0  CONDITIONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  *  65  Ta2 

FORTRAN  STATEMENTS 
UW  =A  2  TA2 
VW*B2  T A2 
WW*C2  T A 2 
Rk*ROLS« 

PP*P  ITSG 
YY«YAWS& 

UWi  *<JW»  (COS  (PP  >*C3S ( YY)  )  *VW«(C3S(PP  )*S1N(  YY)  )  -WW*SIN (  PP  I 
YW2  *UW» (SIN ( «R I»S1N( PP )  *C0 S( YY ) —COS (KR)*S1N(YY) ) 

1  ♦  VW*( SIN( RR)*SIN( PP) *SIN( Y Y) ♦COS(RR)*CCS( YY) ) 

2  ♦  WW*( S1N(RR)*C0S(PP) ) 

WW  2  NJW* (COSIKK ) • S I N(PP >  *C  0  S( YY )*S1N(KH)*S1N( YY ( ) 

1  ♦  VW • ( CUS( KR)*SIN(PP)*SIN(YY)-S1N(RR  )  • COS ( YY )  ) 

2  ♦  WW*COS(RR)*COS(PP) 

(JW  V A-Uw2 

VW  VA“Vw2 
WW  VA*WW2 

L  OCA  T  ION  =*»6  VA  1NPU  T  S*  SG 

L  OCA  T  I  ON  *2 8  M  A 1  INPU  TS  *  SGI  PI  T*  F  1 N  I  ,  V  A  (  A  L  *C  2  ) 

FORTRAN  STATEMENTS 

FJNMA2  *  VI  VA*SIN(F0  M  A  1  •  3 . 1*.  1  5V/  1  80  .  ) 

LOCATIONS-  MA2 
FORTRAN  STATEMENTS 
C 

C  COMPONENT  FU  DEFINES  THE  UE  SIRED  LANDING  APPROACH 

C  GLIDE  PATH  and  COMPONENT  NA3  CALCULATES  THE  ALTITUDE 

C  ERROR  OF  THE  AIRPLANE  DURING  THE  FINAL  LANDING  APPROACH. 

C 

LOCATION  *  5<»  FU  INPUTS*SG(X*FIN) 

LOCATION  *  67  MA  3  INPUTS*SG(ALT*C2 ) ,FU(F0*F1N) 

FORTRAN  STATEMENTS 

C 

C  COMPONENTS  MA  E,  HA  S,  HA  T,  AND  Ha  R  COMBINE  O.C.  OUTPUT 

C  COMMANDS  TO  THE  CONTROL  SURFACES  WITH  GROUND  PILOT 

C  COMMANDS.  TABLE  02  TTA  IS  USED  AS  A  SWITCH  10  SHUT  OFF 

C  THE  OPTIMAL  CONTROLLER. 

c 

LOCATION  -  102  TA 

LOCATION  *  122  MA  E  INPUTS*! A( A2*C2 , D2«C 1 ) 

LOCATION  *  12*  HA  S  INPUTS* T A(B2 *C2,D2*C l I 

LOCATION  »  126  ma  R  INPUTS* TA(C2*C2.02«C  1) 

LOCATION  «  128  MA  T  INPUTS* TA2 ( D2«C 2 ) . T A ( 02«C  1 1 

LOCATION  *  53  TB 
FORTRAN  STATEMENTS 

IF  (FO  MA  E  ,GT.  20.)  FO  MA  E  *  20. 

IF  (FO  MA  E  .LT.  -20. I  FQ  HA  E  -  -20. 
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IF  (  FO  HA  T  .LT.  600.)  FO  HA  T  *  600. 

IF  (FO  HA  T  .GT.  3000.)  FO  HA  T  *  30^0. 

IF  (TSHITCM  .LT.  0.1)  FO  HA  T  * 

ELEOL  *  FO  HA  E 

TH  TG  «  FO  HA  T 

SP00L*A2  TB 
LOCATION  *  51  TG 

locations  ol  inputs»va,tg 

FORTRAN  STATEHENTS 

IF  (FO  HA  S  .GT.  45.)  FO  HA  S  =  45. 

IF  (FO  HA  S  .LT.  -45.)  FO  Ha  S  =  -45. 

IF  (FO  HA  R  .GT.  15.)  FO  Ha  R  =  15. 

IF  (FO  HA  R  .LT.  -15.)  FO  HA  R  *  -15. 

FSPOL  =  FO  HA  S 

RU03L  *  FO  HA  R 

L  OCA  T I 3N=34  DL  INPUTS*V A,OL , TG 

FORTRAN  STATEHENTS 

IF  (XOUNT  .EG.  1)  WRITER. 10)  (  REL  TS(I),I=4,11),(  OH  T  S  (  I  >  ,  1  =4  ,  1  4  )  , 
1  (FTAFUt  1)  ,1*4.11  ) 

10  FORH AT ( 8 E 1 3. 5 ) 

RELTSI5) =RVCRP 
RElTS(6)*RVSATP 
RElT  SI  10  >*RELTS< 11 ) =RVAREA 
DH  T  S ( 5  I *DH  TS(7)=DH  TS (4 ) -FRONTHU 
OH  TSlll)  =  OH  TS  (  13  )  =0M  TS  ( 1  5  )  =OH  T  S  (  1  7  )  =  RE  ARHU 
OH  TS( 14)* RE ARHU 
FT  AFU(5  )  *  14.  7*R  VCRP 
FTAFU(6 ) *1-. 7*RVSATP 
FT  AF  U(  10  )*FT  AFU( 11 ) *RVAR  E A 
P 2  1 02  =  P 1  FR 
L  OCA  T  ION  *  1  6*.  102 

L  OCA  T ION *162  FR  INPU7S= TS f PT  =  P , 2) , I  02 ( 2  =  1 ) 

FORTRAN  STATEHENTS 
WTRT  S*H2  F  R*  2 

L  OCA  T  ION  =  1 42  TS  I NPUT S*SG , FR ( T , 2*T Tk ) 

LOCATION  *  W5  Fu2  1NPUTS=T S( PT =F IN ) 

FORTRAN  STATEHENTS 

RELIEFA  *  FO  FU 2 

PRAT  10 * ( PC  TS-PA  T S  )/ ( P T  TS-PA  TS) 

LOCAT  IQN*1 30  AS  INPUT$*SG 

L 0  CA  T  1  ON  =  1 6  S3 

INPUTS*TS( FxT*FX,2»FYT*FY,2»FZT=FZ»2,TXT*TX,2,TYT=TY,2,TZT*TZt2) 
INPUTS*OL( 2*3) ,0L( 2*3 ) 

1 NPJT  S*AS ( Fx*FX, l , F Y* F Y , 1 , FZ * FZ , 1 , T X* T X , 1 , T Y«TY , 1 ,T Z*T Z , 1 ) 

FORTRAN  STATEHENTS 

UO  SG*FX4S3/AHASS-( Q  SG*W  SG-R  SG*V  SG  >*. 01745- 
1  32. 2*SIN(PITSG*. 01745) 

VO  SG*FY4S3/AHA  SS— ( R  SG*U  SG-P  SG*N  SG)*. 017454 
1  32.2*COS(PITSG*.01745)*SIN(ROLSG*.01745 ) 

WD  SG*FZ4S3/AHASS-(P  SG*V  SG- 
SG*U  SG)*.  01745* 

1  32.2*C0S(PITSG*.01745 )*COS (ROLSG* .01 745 ) 

location* io  sg  inputs* S3 (  tx»*,*tx,  ty,*»*ty,tz»***t z  ) 

FORTRAN  STATEHENTS 

KENERGY*.5*AHASS*(U  SG*U  SG* V  SG*V  S&4W  SG*W  SG) 

1  ♦. 5* ( I XX  SG*P  SG*  P  S&4lYYSG*G  SG*0  SGMZZSG*R  SG*R  SG 

2  ♦  IXZSG*P  SG*R  SG) 

PENERGY*  (PT  TS-PA  TS)*VT  TS*144.  ♦  (PC  TS-PA  TS)*VC  IS*144. 
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1  ♦  AMASS*32.2*ALTSG 

TENER&Y*  KENER&Y^PENERGY 
K£>JNT«KOUNT*  1 

AACCEL«SQRT(  PD  SG*PD  Sv,*QD  SG»QD  SG*RD  SG*RO  SGI 
LACC  EL*  (SQRTtUO  SG*UD  SG*VO  SC*VD  SG^MD  SG»MO  SGI  1/32.2 
VTOTAL»SQRT( u  SG*U  SG-V  SG«V  SG«W  SG»M  SGI 
CNT*  0. 

20  CNT *CNT ♦  1. 

1 “CN  T* .001 

IF  (1  .GT.i)  GAP ( 1 ♦ 2  I  ■  A  L  T  SG* 12.  ♦K2  TR 
U1  TR*XYZ& (3*1 *1 ) 

VI  T  R  *XY  Zb  {  3  •  I  ♦  2  I 
Ml  TR*XYZ8 (3*10  I 
ROLTR-ROLS& 

PITIR-PITSG 

YAMTR-YAMS& 

LOCATION  *110  TR 
FORTRAN  STATEMENTS 

IF  (  CNT  .LT.  t> .  I  GO  TO  20 
GA  P(  9)  *  A  L  T  SG  •  1 2  .  *W  2  TR 
GAPt  WF  *GAP I  a ) 

CAPRWF«GAP (5  I 
&APLMR«GAP(6) 

&APRWR*GAP(7  I 
&APFF  *CAP  I  8  I 
&APFR  *iAP ( 9  ) 

&APCG  *ALTS&*12.  -31. 

END  OF  MODEL 
PRINT 
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MODcL  DESCRIPTION  ROCKWELL  CUSHION  CANOlNGt  FILL  RLHSo  I 

A  00  PARA  ME  TEKS»AMASStRVCRP»RVSATP»KVAKEA»  FRONT  HU  »Rt  ARMJ , KQUN  T  , 

K  ENERGY »PENEkgY  »  T  E  MERCY .PRAT ID*VTOTal*KELIEFA • AACCEL • LACCEL , 
GAPLWF .GAPRWF  ,GAP..WRtGAPRWR,&APFF , &APFR , &APCG tCN T , T S W ITC H 
A 00  TABLES*XY2B.  21  *GAP,<i> 

A 00  PARA**  TERS*JW,VW,WW,KR,PP,YY,UW2,  VM2.WW2 
FORTRAN  STATEMENTS 

c 

C  COMPONENT  TA2  IS  USED  TO  DEFINE  MIND  CONDITIONS  DURING 

C  LANDING  APPROACH 

C 

LOCATION  *  6S  T A2 

FORTRAN  STATEMENTS 
UW*A2  1A2 
VW*B2  T A2 
NW*C2  TA  2 
RR^ROLSG 
PP  =P  ITSG 
YY*YAWS& 


UN  2 

*uw* 

(C 

OS (PP  )• 

„OS(Y 

Y 

) 

)  ♦  VW* 

(C 

OS I P  P ) • S I 

Nl  YY) 

) — WW*S IN  1 PP ) 

VN2 

*uw  • 

<s 

IN l RR  )  • 

S1N1P 

P 

) 

•  lOSI 

YY 

) —COS  I RR  ) 

•  S  INI 

YY)  ) 

I 

♦ 

vw 

•  l 

SIN(RK) 

•  S  INI 

P 

P 

)  •  S  IN 

I  Y Y ) ♦COS  I RR 

>*COSIYY)  ) 

2 

♦ 

ww 

•I 

SIN(RR) 

•  COSl 

P 

P 

)  ) 

NN  2 

*uw* 

(C 

OS ( RR  I  • 

S1N(  P 

P 

) 

•COSl 

YY 

) *S 1 N I RR  ) 

•  S  INI 

YY  )  ) 

1 

4 

vw 

•  I 

COS( RR) 

•  S  IN  ( 

P 

P 

)  •  S  IN 

I  Y 

YI-S1NIRK 

)*COS< YY) ) 

2 

4 

ww 

•c 

OS l RR  )  • 

COSIP 

P 

) 

UW  V  A=Uw  2 

VW  V a*Vm  2 

WW  V A*W»  2 

L 

OCA 

T  1  ON  *««  6  V 

A 

1NP 

JT 

S* 

SG 

L 

OCA 

TION  =  .’e  M 

A 1 

INP 

UT 

s* 

SGI  PI 

T  *  F 

IN  )  ,  VAI  AL  =C 

F 

OKT 

RAN  STATEMEN 

TS 

F1NMA2  *  V 

T  V  A  •  S I 

Nl  FO 

MA 

1* 

SN/ 

1  BO  .  ) 

L 

OCA 

TI0N=OR  m 

A2 

F 

ORT 

RAN  STATEMEN 

TS 

COM^ONtNT  fU  DEFINES  THE  DESIRED  LANDING  APPROACH 
GLIDE  path  and  component  NAi  CALCULATES  The  altitude 
ERROR  OF  THE  AIRPLANE  DURING  THE  FINAL  LANDING  APPROACH. 

OCATION  *  SR  Fu  INPUTS*S&(X*F IN » 

OCATION  *  6  7  MA  3  1NPJTS*SG(ALT*C2  )  ,FU(FC«FIM 

ORTRAN  STATEMENTS 

COMPONENTS  MA  Et  MA  S,  MA  T ,  AND  MA  R  COMBINE  O.C.  OUTPUT 
COMMANDS  TO  THE  CONTROL  SURFACES  WITH  GRDJND  PILOT 
cjmmanos.  table  D2TTa  is  used  as  a  switch  to  shut  off 
The  optimal  controller. 


LOCAT  ION 

X 

102 

TA 

LOCATION 

m 

122 

MA 

E  INPUTS«TAIA2=C2.D2*CI> 

LOCA  T  ION 

X 

12** 

MA 

S  INPUTS*  TA(B2*C2*D2*C1  I 

location 

X 

126 

MA 

R  1NPUTS*TA(C2*C2,D2-Cl  ) 

L  OCA  T10N 

X 

12b 

MA 

T  INPUTS*TA2(D2»C2 ) ,TA( D2«C 1 ) 

location 

X 

S3 

T 

a 

F  ORTRAN 

ST 

ATEMEN 

TS 

IF 

( 

PJ  MA 

E 

•  GT 

.  20.)  FO  MA  E  *  20. 

IF 

( 

FQ  MA 

E 

.lT 

.  -20. )  FD  MA  E  *  -20. 
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IF  < FC  HA  T  .LT.  600.)  F0  HA  T  *  600. 

IF  ( FO  HA  T  .61.  3000.)  FO  Nt  1  >  3000. 

Ie  (TSWITCM  .IT.  .1)  FO  HA  T  «  0. 

ELEOL  *  FO  HA  E 

TH  TG  *  FO  HA  T 

SP00L-A2  TB 
LOCATION  *  51  TG 

LOCATION-2  OL  INP'JTS-VA.TG 

FORTRAN  STATENENTS 

IF  (FO  HA  S  .GT.  65.)  FO  HA  S  «  65. 

IF  (FO  HA  S  .LT.  -65.)  FO  HA  S  -  -65. 

IF  ( FO  HA  R  .GT.  15.)  FO  HA  R  -  15. 

IF  l FO  HA  R  .LT.  -15.)  FO  HA  R  «  -15. 

FSPDL  «  FO  HA  S 

RUOOL  «  FO  Ha  R 

LOCATION-36  OL  INPUTS- VA.OL .TG 

fortran  statehents 

IF  (ROUNT  .EG.  1)  MRITE(6,10)  ( RfcLT R ( I ) , 1 -6, 1 1 ) • ( OSHTR ( I ) , I-*  . 27 ) , 
I  (FTAFU( I) »I -6? i I ) 

10  FORHAT ( BE  1 3. 5 ) 

RELTR (5) -RVCRP 
RELTR(6) -RVSATP 
R£lTr(  10  )*RELTR {  II)  -RVAREA 
DSNT R( 6) -OSHTR ( V)« OSHTR (12  J  -FRONTHU 
OSHTRl  18  ) -OSHTK  (21)  -OSHTR ( 26  I -OSHTR ( 27 > -RE ARHU 
DSHTRf  1  5  )  *  RE  ARHU 
FTAFU(5)-l6.7*RVCRP 
FTAFU(6) *16. 7*RVSATP 
FT  AF  U(  10)*FTAF'J(  1D-RVAREA 
LOCATION-162  TR  INPUTS-SG 
LOCATION  -  166  FU2  I NPU I S-TK (PT -FIN ) 

FORTRAN  statehents 

RELIEFA  «  FO  FU2 

PRAT  10*  (  PC  T R  —PA  T  R  )  /  (  P  T  TR-PA 

FXIS3  -  0 

FY1S3  •  0 

FZ1S3  «  0 

TX1S3  -  0 

TY1S3  •  0 

T2IS3  «  0 

LOLA  T  ION  *  16  S3 

INPUTS«TR( FXT-FX  ,2 ,FYT-FT,2tF2T-F2,2, TXT-TX.2, TVT-TY.2, TZT-TZ.2 ) 
INPUTS-OLt  2-3) ,0L( 2-3) 

FORTRAN  STATEHENTS 

UO  SG-FX 6S3/ AHA SS— ( 0  SG*W  SG-R  SG*V  SG)*. 01765- 

I  32. 2*SIN(PITSG*. 01765) 

VO  SG-FV6S3/AHASS-I R  SG*U  SG-P  SG*W  SG)*. 01765* 

1  32.2*C0S(PITSG*.01765 ) *S IN ( RQL SG* .01 765 ) 

WO  SG«f:-S3/AHASS-( p  SG*V  SG-Q  SG*U  SG  )*.  01765* 

1  32.2*CQS(P1T SG* .0 1765  )*COS (ROL SG* .01 765  I 

LOCATION-IO  SG  lNPUTS«S3(TR*6*TX,TV,6-TV,TZ.6*TZ> 

FORTRAN  statehents 

RENERGY«.5*AHASS*(U  SG*U  SG*V  SG*V  SG«M  SG*W  SG) 

1  ♦. 5*1 1XXS&PP  SG*P  SG* I YYSG*0  SG*G  SG*1ZZSG*R  SG*R  SG 

2  ♦  1 XI SG*  P  SG*R  SG) 

PENERGY-  (PT  TR-PA  TK)*VT  TR*166.  ♦  (PC  TR-PA  TR) *VC  TR*166. 

1  *  AHASS*32.2*ALTSG 
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TENER&Vx  xenergv*penergy 

K.OLM  1  xADLMT  ♦  1 

AACCEL*SORT ( PD  SG*PO  SG*UO 

SG*  j  D 

SG«RO 

SG*RD 

SGI 

LACGELb  ( SQR  T  ( JO  SG*UD  SG*VO  SG*VD  SG«UO  SG*WL»  S&II/32.2 

VTOTAl«SQRTl U  SG*U  SG*V 
CNT  *  0. 

20  CNT *-CNT ♦ 1. 

I *CN  T* .001 

SG*V 

SG*M 

SG*M 

SGI 

IF  (1  .GT.l)  GAP l 1*21  -  ALTSG*12.  *M2  TR 
Ul  TRxxY2B(3*I*l> 

VI  T  R«X YZ6 ( 3  *1 ♦ 2 ) 

Ml  TR-XYZB(3*I*3) 

ROLTR.RQlSG 
PI  TTR«P1 TSG 
YAMTRxYAMSG 
LOCATION  «  no  TK 
FORTRAN  STATEMENTS 

IF  (CNT  .LT.  o.)  GO  TO  20 
GAP!  «*)«ALTSG*12.*M2  TR 
GAPLNF-GAPI4) 

GAPRMF “GAP ( S  ) 

GAPL MR *oAP(t> ) 

GA  PR  MK  *G  A  P  l  7  ) 

GAPPP  *GAP ( 6 ) 

GAPFR  «GAP(>#) 

GAPCG  *  ALT  SG*12  •  -3  1. 

END  OF  MODEL 
PRINT 
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title*  file  rtacei 

parameter  values 

AN  F U4* 1 1 AN  FU5* 1 • AN  FU6*i,AN  FU3«1 
AN  F  U?*  1 » AN  FU8*1.AN  FUV*l 

UM»0,VM*0,MM*0,RR*0,PP«0. YY*G,UM2«0,VM2*0,MN2*0y 
UN  VA  *0 ,  VW  VA*0,MM  VA*0,KENER&Y*0  yPENERGY  *0#  TE  Nfc RGY  *0 
M A  10 L *22 8. * , C  QL*6.<,6,XP  10L«0,  I SM0L*3 ,ST A0L*0 

1  X XS  G*62 *0  ,  I Y Y  SG «*8<,0 ,  1  2 Z  St*  10<*<*0 ,  I  XZ  SG*0 , 1  XYSG -  0.  I  YZSG*0 
X0  OL * 032  y X  A  OL  *  -1.0<,8,XU  OL*  OyXDEOl*  0 

2  A  OL*— A.011,  ZADOL*  O.ZQ  0L*0, ZU  OL *0 , ZDEOL »-l. 1*6, 

20  0L«-.370 

MO  OL*.0038,NADOL*-3.S,MQ  OL»-*.y 
MU  0 L  *0 y  MOE Ol  *  —  l .  7  48 
8  0l*19.4,AlL0L*0,Z$P0L«.2S 

Y8  Dl*-.573,  Y800L*0,  YP  0L*0, YR  DL *0, YDRDL *.212 
LDR3L*-.084,  LB  0L*-.2fc4,LP  OL  3  10.  LFSOL  *.0138,  LBOOL-O  , 
LR  0L“0 

NOROl*-.  3*4, NFSOL*. 00525, Ntt  DL».08o,NBD0L*O,NP  OL-O , 

NR  DL«-.l*»0 

L  8  RO  L  *  1 y  Yb  ROl  *  1 y  NBROL  *  1 

1D1VA-3,  IDGVA*(>.S  VA*125,VS  VA*230. , ALSVA-0 
Cl  MAI  *  -l.yCl  MA2  *1 y  C2  MA2*0 
PI  I  02*1 4. 7, T  1  1  02  *52  0, Sm  1102*0 
CO  II  02*0 

G AXT  C*  1,  uA YT&*  0, GA  ZTG*0,X0  TG*0,Y0  TG*0,ZO  TG*-1.583 
PM  V  A  *0  y  QM 1 V  A  *  0  y RW 1 V  A  *0 
Cl  MA3*~1 . AN  FU2«1 
T  ABLE.FTAFU3.S 
3 . 13 , 20, S3 . 500 
"■6y*6,  3y  '3 

T  ABL  E  , FT  AFU4  ,  <y 
0,  100. ISO,  10000 

—  •  01  7e,,-.017£>,0,  J 
TAB.E  yFTXFUSy. 

0.  130. ISO,  13003 

—  .178,— •  l/ty-.^fcy,*.*  6*. 

T  ABL  E  ,  F  T  AF ut» ,  *» 

0.  100. ISO,  10030 
•  .  03  8.*, 00  8.0.0 
TABLE  .FTAFU?,* 

0. 133, ISO, 10300 

—  .37  8,-.  37  8,0,0 
TABvt.FTAFUtty* 

0.  130, ISO,  10000 

—  .  08  11  y  —  .381  1,0,0 
TABLE  ,FTAFU<5  ,h 

0 , 133,  ISO,  13000 

—  .  O.  5fc  ,  —  .OAS&yOyO 

TABLE .TP0IQ2 ,2 

0,  1 

0, 13003 
TABLE  .A2TT8.2 
0  y  S3 
0,0 

TABLE ,FTAFU,4 
0,202.7,220, 350 
A.  3,  A.3,  A,  3,  A  ,  3 
TABLE .A2TTA2.2 
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0 ,50 

0,0 

TABLE,B2TTA2.<. 
0,5,5.5,50 
0 ,0,0,0 
TABLE,C2TTA2,4 
0,5,5.5,50 
0 ,0,0,0 
TABLE«D2TT  A2,2 
0,50 

2  700 ,2700 
table ,a2Tta,2 
0 ,50 
0  ,0 

T  ABL  E  »  B2TT  A,  2 

0,50 

0,0 

TABLE  .C2TTA.2 

0,50 

0,0 

T  ABL  E  ,02TT  A,  2 
0,50 
1,1 

TABLE  ,XYZB,9 

20.5, -126.2,3.7 
20.5, 126.2  ,3.7 
-92. 1,-126.2,3.7 
-92. 1, 126.2,3.7 
131.6,0,23.2 
-128.2,0,15.9 

T  ABLE.iAP,  3 
1  .2,3 
0,0,0 

TABLE.  ABLTS,  9 

21.7. 29..  05. .01,  .3 
21, 7, 2*., .05, .01,  .3 
21,7  ,29,  .05,  .01,  .3 

table,  xyzts,  16 

1 38. a  1 , 3 • AA , 0 , 67.5 
1  33.  5A, 8. 31,0, 22.5 
118.45,9,0,0 
94,9,0,0 
6  8  .A  ,9,0,0 
A  2  .8 ,9,0,0 
26.56,8.31 ,0,—  22.5 
2 1.69,3.44,0,-67.5 
table,  on  TS,  8 

45. . 025 

45..  025 

23.2. . 025 

25.6,  .025 

25 .6 . .  C  25 

25.6. . 025 

45. . 025 

45..  025 

table,  Iaits,  16 

1 .. 0282. 12.4 

2. . 0282. 12.4 


3 .  .02b 2 1 12,4 

3 . . 02b2. 12,4 

3 . . 0282. 12 .4 

3. . 0282. 12.4 

2. . 0282,  12,4 

1  ,.0282,12,-, 

TABLE,  RELTS,  4 
0, 1.8, 3.8,  100 
0,0,1 44,  l-*4 
TABLE.EN0TS.2 
9,0 

9.0 

TABLE,SPHTS,3,3 
1  ,2.3 
0,8,25 
0,1.  58 ,1.6 
0,1. 58 ,1.6 
0  ,  .8,2. 

TABLE, STMTS, 2. 3 
1  .2,3 
0,27 
0,1 
0,1 
0,1 

TABLE  .BMTTS.4 
233.6,69,168.6,107.5 
0 ,0, 0,0 
T  ABLE  ,FTAFU2,4 
0, 16.5,18.5,  1000 
0 ,0, 144, 144 
T ABL E , PR  FR.11,2 
351,241 

.0  15  5, 15.51, 155. 13 ,3 10. 3 , 465 . 4 , 51 4. 7 , 62 0. 5 , 775.6  3, 892. , 1086 , 1396 

1 .4,  1  .16, 1 .159, 1  .1  58, 1. 157,  1.154, 1.14, 1.09,1,1,1 

1 .4, 1.09,1 .06, 1.07,1.027, 1,1, 1, 1 , 1, 1 

TABLE, ET  F  R, 1 1 , 2 

351,241 

.015  5,15.51, 15  5.  13  ,3  1  u.  3 , 465  .  •»,  5  1 V.  7 , 620.  5 , 775.6  3,892.  ,  1086,1396 

.01,.  15,.  35,  .6,  .76,  .6,  .8,  .6,  .01,.  01,  .01 

.01, .05, .6, .7 , .4, .01, .01, .01, .01, .01, .01 

PARAMETER  values 

EN  F R *7. 5, UA  FA-l,  TAMFR-520 

TS*ITCm«1.,FINNA  T  *0  .  ,  F  1 9  HA  S*0,F1NMA  E*0,F  INHA  R>0 
PARAMETER  VALUES 

REAAMU*.2,FR0NTMU* .2,RVCKP*1.6, RVSaTP«3. 8 *  RVARE A  *0. ,KOUNT*l 

AN  FU«1 

ANAS  S*228. 4 

ANETS— B,PA  TS* 14. 7 

PTNTS«2,CAVTS«0,SPBTS*0 

CO&TS*. 9 

MCl/T  S*0»TCUTS*520 
C01TS*.6,CD2TS*.2, COATS ■ . 9 
T  AUT  S* .1 ,VU  TS*6 
0NPTS*.02,EPCTS«1 
INITIAL  CONDITIONS 
PI  PR*  14.2 

PT  TS-16.1.VT  TS-82.7 
PC  TS*15.3,VC  TS*24.9 
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U  SG«213,V  SG-O.K  SG* .69 
P  SG*0,Q  SG*-.18,R  SG*0 
ROLS&'O.PI TSG» .26,YANSG*0 
X  SG*0*  Y  SG*0, ALTSG*4.33 
ERROR  CONTROLS 
P  1  FR*.Ol 
PT  TS*.0001 
VT  T  S« .000 1 
PC  T S*  .000  1 
VC  T  S* .000 1 

U  SG* .0 1 , V  SG*.01,W  SG-  .01 
P  SG- .01,0  S &s • 0 1  * R  S&-.01 
R0LSG*.01,P1TSG*.01,YAWS&*.01 
X  SG-.OI.Y  SG=.01»ALTSG*.01 
PRINT  CONT  ROL  1 3 
llf€AR  ANALYSIS 
PRINTER  PLOTS, 

OISPLAYI 
PI  TSG,  VS.T  IMF 
X  SG, VS, TIRE 
ALTSG.VS.TIME 
U  SG, VS, TIME 

eleol.vs.time 

0 1SPLAY2 

M  SG, vs, time 
0  SG, VS, time 
vtotal.vs.time 

AACCEL.VS,  TIME 

laccel.vs.time 

D1  SPLAY3 
PT  TS, VS, TIME 
VT  TS, VS, TIME 
PC  TS, VS, TIME 
VC  TS, VS, TIME 
PRAT  I  0, VS,  TIME 
DISPLAY* 

R  17, VS, TIME 
GAPLMF , VS, TIME 

gaplmr.vs.time 

GAPFF,VS,T  IME 

gapfr.vs.time 

01  SPLAYS 

&apcg,vs,time 

TYTT  S,  VS, TIME 

pxtts,vs,time 

fztts,vs,time 

0ISPLAY6 
A  L  TS&,  VS  ,  X  SG 

FO  ma  e, vs, time 

UNC«.2,  tmax«  io,prate*i,int  MODE *6 
PRINT  CONTROL-3 

TIUE*R-ARPV  M/IACS  (ELASTIC),  TAKEOFF  W/  3  DOF  LONGITUDINAL 

PLOT  ID  -  O.G.BRISTER,MS  *l-47,63S-»2fc0 

SIMULATE 
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TITLE*  FILE  RTALP1 

PARAMETER  VALUES 

UM*0,VM*0,MM*0,RR«0,PP*0,YY*0,UM2-0,VM2*0  ,MN2*0, 

UN  V  A  =  0* VN  VA*0,MM  VA*0,XENERGY«0,PEMERGY*0,TENERGY*0 
MA13L  *245. 5,C  0L*6.46, XP 10L-0 » I SM0L*3, STAOL-O 

lXXS&*62-0, 1YYSG-4840, 122 S&* 10440 » 1X2 SG*0 • 1XYSG*0, I YZSG«0 
XO  OL*— .032  •  X A  OL*  -1.048, XU  OL*  OtXOEOL*  0 
2A  0  L  *— 4 . 0 1 1 »  2  ADOL  *  0,2(3  OL*0,2U  0L*0, 2DE0L—1.  144, 

20  OL— .370 

MO  OL* .0038  »NAL3L*-.  444,M  AQOL— 3 . 5*MQ  0L*-6., 

MU  0L«0,MDE0L  — 1.748 
B  DL  *  19.4  ,AlL0L*0  , 2  SP3L  *.25 

YB  DL*-.573,YBD0L»0,  VP  OL*Q  »  YR  0L«O , VOROL *.2 12 

LDROL  *-.0b4, LB  0L*-.2b4,LP  OL*-. 310, LFSOL*. 0138, LBDDL*0 , 

LR  OL *0 

NDRDL—. 344, NFSOL*. 00525, NB  OL*  .OB6,NBOOL«0  ,NP  OL-O, 

NR  DL—.140 

LBRDL*l,YBROL= l.NBROL *1 

I01VA*3, 10GVA*6, S  VA*125,VS  VA*230., ALSVA*0 
Cl  MAi=  -1..C1  MA2*1,C2  MA2*0 
PI  102*1*,. 7, T1  102-520, SH1I02*0 
CO  II  02  *0 

GAXTfr*  i,GAYTG*0,&AZTG*0,X0  TG*0.Y0  TG*0,ZO  TG— 1.583 
PM  VA  *0, UM 1 VA  *0*  RM 1VA  *0 
Cl  MA3=*-1,  AN  F  U2*l 

table,  tpoilb  .2 
0,1 

0 , 10000 

TABLE .A2TTB, 2 
0  ,50 
0,0 

TABLE,FTAFU,4 
0,202.7,220,350 
4.17,4.17,4.17,4.17 
T  ABLE  ,  A2TTA2.2 
0 ,50 
0  ,0 

TABLE ,B2TTA2,4 
0,5,5.5,50 
0 ,0,0,0 
TABLE,C2TTA2,4 
0 ,5, 5.5,50 
0 ,0, 0,0 
T  ABcE , 02TT  A2  *  2 
0 ,50 

2700.2700 
TABLE,A2TTA»2 
0 ,50 
0,0 

T  ABLE  .B2TTA.2 
0, 50 
0,0 

TABLE ,C2TT A, 2 

0 ,50 

0,0 

T  ABLE,02TT  A, 2 
0,50 
1  ,1 
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TABLE  ,XYZB,9 
20.5,-126.2,3.7 
20.5, 126.2,3.7 
-92. 1,-126.2,3.7 
-92. 1,126.2,3.7 
13 1.6,0,23.2 
-126.2,0,15.9 
TABLE  , GAP,  3 
1,2.3 
0,0,0 

table  ,  ABLTA,  2 

14,0,44,  1 
TABLE,  XY2TA,  26 
140.5,5.1,0,11.25 
136.0, 1*»  .44, 0,  33 . 75 
1 29.4,21 .62,0,56.25 
1 20. 1,25.5,0,78.75 
107.5,26,0,0 
92.5 ,26,0,0 
77.5,26,0,0 
6  2 .5 , 2 o ,0,0 
4  7.5,2 6,  0,  0 
34.9,25 .5,0,-11.25 
25.6,21.62,0,-33.75 
16.4,14.44,0,-56.25 
14.5  ,5.1,0,-78.75 
TABLE,  OSMTK,  20 

1 2.96, 1, .2 

12. 96,1,. 2 

12.96,1, .2 

12.96.1. . 2 

15.1. . 2 
1  5,1 ,.2 

15.1. . 2 

1 5.1. . 2 
15,1  ,.2 

12.96.1. . 2 

12. 96,1, .2 

12.96.1. . 2 
12  .96, 1,  .2 

table,  ialtk,  26 
1  ,  .0186, 12,20 
1  ,.0166,  12  ,20 

1 . . 0186. 12 .20 
1  ,  .0186,  12,20 
1  , .0186, 19,13 

1 ,.0186, 19,13 

1 ,.0186,19,13 

1 , .0 186, 19,13 

1 , .0 186, 19,13 
1  ,.0186, 19,13 

1 , .0186, 19,13 

1 ,.0186, 19,13 
1  ,.0186, 19,13 
TABLE,  RELTK,  4 
0 ,2,4,100 

0 ,0,0,0 

T  ABLE»ETAEU2»4 


0, 10.7,16.7, 1000 

0  ,0,0,0 

TABLE , PR  FR.11,2 
351,241 

•  015!>,  15.51,  15  5.  13,310.3,465.4,519.7,  *>20.5,775.0  3,892., 1086.1396 
1 .4, 1. 16,1 .159, 1.158, 1. 137, 1. 134, 1.14, 1.09, 1, It  1 
1 .4, 1.09,1 .08, 1.07,1.027, 1,1, 1, 1, 1, 1 
T  ABl  E  »ET  FR.11,2 
3  SI , 241 

.0155,15.51,  1SS. 13,310. 3, 4o5 . 4, 519. 7, 620. S, 7 7S. 63,892. ,1086, 1396 

.01, . IS, »3S,.b,.76,.tt,.8, .6, . 01, .01, .01 

.01,  .OS,  .Ci,  .7  ,  .4,  .01,  .01,  .01,  .01  ,  .01,  .01 

PARAMETER  values 

EN  FR=7.0,UA  PR*  1,  IAMFR-520 

TSMITCM*1.,F  INNA  T*0.,FINMA  S*0, F  INNA  E=0,F1NNA  R*0 
X  TRQl  *-• 01 76 
PARAMETER  VALUES 

REARNU*-.2»FR0NTMU*.2»RVCRP*2.  ,RV  SATP«4.  ,R  VARt  A*0  .,K  OUNT  *1 

AN  F U- 1 

AMASS*245.5 

ANRT K  *0 ,  DL  TK*0,H  TK*0 
PA  TK*l4.7,MCUTK*0,TCUTK*520 
NE  TK  — 13 

CDGTK*.9,NSTTK*1 ,npttk*io 
WLTTK«66,BSrTK«2  37.5 
CDITK*.6,C02TK*.  2,CDATK*.9 
B  SCTK  *170.  ,WLCTK«1  02.  ,TAUTK*  .OOS,VU  TK*6. 

ANOTK*0,DMPTK*.02,  EPCTK*  1 
INITIAL  CONDITIONS 
PI  F  R  *  14. 7 

PT  TK  =  16.14,VT  TK*34 
PC  TK*15  .**2, VC  T K“  76 
U  SO*iOO,V  SG*0,M  SG*0 
P  SG*0,0  SG*0,R  S&*0 
R  0LS  G*0  ,  P I  T  SG*  0  ,  Y  A  MSG  *0 
X  SG*0,Y  S&*0,ALTSG»4.17 
PRINT  CONTROL  *4 
PRINTER  PLOTS 
LlfCAb  ANALYSIS 
NO  STATES 

INT  ci.TROL,  PT  TX«i,VT  TK*1,PC  TK*1,VC  TK*1,W  SG*1,Q  S&*1, 
pit\sg*i  ,ALTSG«1,P1  FR*1 
STEAOYi  STATE 
xic-x 

INT  CONTROL.PT  TK*0 

ss  parameter«pt  tk.ic 
ss  s  tart  * i 5 
SS  STOP* 18 
SS  POINT S*7 
DISPLAY1 
M2  FR.VS.PT  TK 
T 2  FR.VS.PT  TK 
MT  ATX ,VS ,PT  TK 
MTRO.VS.PT  TK 
MTCTRfVS.PT  TK 
STEADY  STATE 

INT  CONTROL,  U  SC-l.PT  TK«l 
PRINTER  PLOTS 
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D I SPLAY1 

pitsg.vs.time 

X  SO, VS, TIME 
A  L  TSG ,  VS,  TIME 
U  SG,  VS ,T  IME 
4 2  P  R  » VS  ,  T  IME 
OIS»*LAY2 
W  SG, VS, TIME 
Q  SG, VS, TIME 
VTCT AL ,VS, TIME 
AACCEL ,VS, TIME 
LACCEL  ,VS,  TIME 
DI  SPLAY3 
PT  TK, VS, TIME 
VT  TK.VS.TIME 
PC  TK, VS, TIME 
VC  TK.VS.TIME 
PRAT  IQ, VS, TIME 
01  SP  LAY*, 

R 17, VS, TIME 
GAPLMF , vs, time 
GAPLWR.VS, TIME 
GAPFF , VS, TIME 
GAPf R, VS, TIME 
01  SPLAYS 
GAPCG.VS.T IME 
TYTTK.VS.TIME 
FXTTK.VS.T  IME 
P  Z  TTK  »  VS  ,  T IME 
T  2  PR, VS, TIME 
01  SPLAY6 
ALTSG.VS.X  SG 
FO  MA  E, VS, TIME 

T INC  02, TMAX  =  S, PR ATE -1,1  NT  MODELS 
PRINT  CONT  ROl  =3 

T I TL  E  *  R-AR  PV  M/ACTS,  TAKEOPF  M/  3  DOF  LONGITUDINAL 
PLOT  ID  *  S.J. BAUMGARTNER, MS  41-4  7,65  5-5260 
S IMUL ATE 
XIC-X 

LINEAR  ANALYSIS 
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TITLE-  FILE  RTATD2 

parameter  VALUES 

UM«0,VM*0,MM*0,RR*0,PP*0, YY*0,UW2«0,VW2«0 ,NM2*0, 

UM  VAO.V*  VA * 0 1  Mm  va*o,renergy*o,penergv*o,tenergy*o 

MA10L*228.4,C  OL  *6  .  «*> ,  XP  10L  *0,  I  SM0L*3,  ST  A0L*0 
IXXSG-6240, 1  VYSG*4840,  1 22 SG* 10440 , I X2 SG*0 , I XYS&-0, 1 Y2 SG*0 
XO  OL  — .032  ,  X  A  OL*  -1.048, XU  OL  *  O.XDEOL*  0 
2A  OL  *-4.0 II »  2 AOOL  *  0» 20  0L«0.2U  OL*0,2DEOL  — 1. 146, 

20  OL*-. 370 

MO  OL*. 0038 ,MAL0l*- .464 , MAOOL  —3 .5*40  OL*— 6., 

MU  OL  -0, MOEOL*  — 1.748 
B  0L*l9.4,Al LDL*0 ,2  SPOL  * .25 

YB  OL— .573,YBD0L*0,  YP  0L*0,VR  OL«0,YDROL*.212 
LORDL— .084,  LB  0L-.26f.LP  DL — . 3 10, L FSDL * .0 138 , LBDDL-0 , 
LR  OL *0 

NDRDL-. 344, NFSOL*. 00525, NB  DL* .086, NBDOL *0 ,NP  DL*0 , 

NR  DL— .UO 

LBRDL-1, YBROL* l»NBRDL=l 

I D1VA*3, I0GVA«6,S  VA*125,VS  VA*2  X). , ALSVA*0 
Cl  MAI*  -1..C1  MA2-1.C2  MA2-0 
PI  102*14.7,11  102*520, SMI IQ 2*0 
CO  1102*0 

GAXT&*1,GA  YTG*0,GA2TG*0,XO  TG*O,Y0  TG*0,20  T&— 1.583 

PW  VA*O,0m1VA*0,RM 1VA*0 

Cl  M  A3  — l  ,  AN  FU2  *1 

TABLE,TP0102,2 

0,1 

0,10000 
TABLE.A2TTB.2 
0 ,50 
0,0 

T  A  BL  E  ,  FT  AP  U , - 
0 , 20 2.7,220, 350 
4  •  3,  4 . 3,4.  3,4 . 3 
TABL  E, A2TTA2.2 
0  ,50 
0,0 

TABlE,82TTA2,4 
0,5,  5.5,50 
0 , 0, 0,0 
TABLE .C2TTA2.4 
0,5,5.5,50 
0 , 0, 0,0 
TABLE, D2 TTA2.2 
0 ,50 

2700 ,2700 
T ABLE, A2TTA.2 
0,50 
0,0 

TABlE,B2TTA,2 
0,50 
0  ,0 

TAbLE,C2TTA,2 
0 ,50 
0,0 

T  AbL  E  ,  D2TT  A ,  2 
0,50 
1,1 
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T  ABLE  ,XYZB  ,9 
20.5,-126.2,3.7 
20.5, 12  o.2 ,3.7 
-92. 1 ,-126.2,3.7 
-92. 1, 12o.2,3.7 
13  1.6,0,23.2 
-128 .2  ,0,15.9 

table  ,&ap,  3 
1 ,2,3 
0,0,0 

table,  abltk,  2 

22,7,69.1,  1 
TABLE,  XYZTK,  16 
126.489,3.06,0,67.5 
122. 159, 7.39,0,22.5 
1 09.249,8,0,0 
8  7.6  33,8  ,0  ,0 
64  .7 ,8,0,0 
4  1  .567  ,8  ,0  ,0 
26.94,7.39,0,-22.5 
22.61,3. 06 ,0,— 67.5 
TABLE,  DSHTK,  12 

19. 2.1. . 2 

19.2. 1..  2 

19.7. 1..  2 

23.133.1  ,.2 

23.1  33,1  ,.2 

23. 133.1  , .2 

19.2 . 1  ,.2 

19. 2.1..  2 
TABLE,  IALTK.  16 
1  ,  .0266,  31  .55, 10 

1 . . 0266.31 .55. 10 

1 . . 0266. 34.55. 10 
1  »  .0266, 3**  .5  5,  10 

1 . . 0  2  6  6  ,  3  h .55, 10 
1  ,  .0266,  34  .55,  10 
1  , .0266, 34.55,  10 
1  , .0  266, 34 .35,  10 

table,  reltk,  4 

0 , 2,  4,  100 
0 ,0, 0, 0 
T  ABL  E  »  FT  aF  U2 , 4 
0,16.7,18.7,1000 
0 , 0,  0 , 0 

TABLE, FR, 1 1 ,2 
351,241 

.0155,15.51,  155.  13,310.3,465.4,519.7,620.5,775.6  3,892.,  1066,139  6 

1.4,  1.16,1.159,1.158,1.157,1.134,1.14,1.09,1,1,1 

1 .4, 1. 09, 1 .08, 1.07 , l .027, 1, 1, 1, 1 , 1, 1 

TABLE.fcT  Fk, 1 1 ,2 

351,241 

.0155,15.5 1,155.13,310.3,465.4,519.7,620.5,775.63,892., 1086,1396 
.01, .15, .35, .6,. 76, .8, .8, .6, .01 , .01, .01 
.0  1, .05, .6, .7 , .4, .01 , .01 , .01, .01, .01,  .01 
parameter  VALUES 

EN  FR*7.5,UA  FR*  1, TAHFR*520 

TSmITCm*1.,FIN*A  T-0.,F1NNA  S*0»F1NHA  E«0,E1MMA  R*0 


157 


XTkjL=-.Ol 76, HAL JL*-. 178,HTRJl=-.008, YTRDL*-.37b,Ll R0L*-.0811, 

NTRDL*--.0*»S6 

PARAHE  TER  VALUES 

RE  AKHU*.2, FRO\  THU-  .2  ,  RVCR  P*2  .  ,R  V  SAT  P*4.  .  R  V  ARE  A«0  .  ,KOUNT  *  1 

AN  F Us  l 

AHASS*228.«» 

anrtk«o,ol  tk*o,m  tk*o 

PA  T K* 1 4. 7 ,WCUTK*G , TCUTK-S20 
Nt  T  K  *-8 

cogtk* .v,nsttk*i ,npttk«io 
HLT7*-7o»iJSTTK«2  33.15 
C01TK*.6,CG2TK*.2»CDaTK*.V 

9SCT  K-lob.6,HLCTK«  107  .5,  TAUTK*.005,  VU  TK«c. 

A  HOT*  *0,  DHPTas.02,  EPCTKM 
INITIAL  CONDITIONS 
PI  FR*1*..7 

PT  TK*l6.5,VT  TK*1 10 
PC  TK=15.6,VC  TK«60 
U  SG*100,V  SG-O.rf  SG*0 
P  S&«0,G  S&*0, R  SG*0 

rolsg*o, pi tsg*o, yahsg-o 

X  SG=0,Y  SG*0,  ALTSG»4.3 
PRINT  CONTROL** 

LI*€AR  ANALYSIS 
NO  STATES 

INT  CONTROL,  PT  TK-l.VT  TK*1,PC  TK*1,VC  TK-l.W  SG«l, 

P  ITSG*1  .ALTSGM  ,P1  FR* 1 
STEADY  S1ATE 
X  IC-X 

INT  CONTROL,  U  SG*1 
PRINTER  PLOTS 
DISPLAY1 
PI TSG,VS,T  IH£ 

X  SG, VS. TIME 
ALTSG.VS.T1HE 
U  SG.VS.TIHE 
W2  FR.VS.TIHE 
D1SPLAY2 
M  SG.VS.TIHe 
0  SG.VS.TIHE 
VTOT AL .VS, T1HE 
AACCEL.VS.TIHE 
LACC  EL  ,VS,  TIHE 
01  SPLAY3 
PT  TK, VS, TIHE 
VT  TK, VS, TIHE 
PC  TK, VS, TIHE 
VC  TK, VS, TIHE 
PRAT  10, VS, TIHE 
01  SPLAY*. 

R17, VS, TIHE 
GAPLWF  ,VS,  TIHE 
GAPLHR.VS,  TIHE 
GAPFF.VS.TIHE 
GAPFR.VS.TIHE 
01  SPLAYS 
GAPC6.VS.TIHE 
TYTTK.VS.TIHE 
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fxttk.vs.tihe 

FZTTK.VS.TIME 
T 2  FK.VS.TINE 
DI  SPLAVfc 
XLTSu.VS.X  sc. 

F 0  N*  E.VS.TIHE 

T  INC  =-.02  , THAX=S*  PRATE  *1  •  INI  NOOE*S 
PRINT  CONTROL‘3 

TITLt-R-ARPV  ri/ACTS,  TAKEOFF  K/  3  OOF  LONGITUDINAL 
PLOT  10  *  S.  J.&AJN&ARTNER.HS  -.1-4, 7, 6SS-S260 
S  INJLATE 
X1C-X 

LITCAR  ANALYSIS 


T  I  TV.  t  «  PILE  RTATD1 

PARAMETER  VALUES 

UK*Oi VW-O,  MM-0  *  RR-O*  PP-0 • YY-0  ,UM2 -0 , V  M2-0 ,MM2>0, 

UM  VA-O.V*  VA-O.MM  V A *0 , RENE RGY-0 .PENERGY-0 . TEME RGY -0 
MAIDL-22B.4.C  OL-6.46,XP10L-0,1SMOL-3,STAOL-0 

1  XXSG-6240,  IYYS&-.B40,IZZSG-10440,IXZS&»0,  IXYSG-G,  I  Y2S&-0 
X0  OL— .032  »  X  A  Ol  *  -1.046, XU  OL-  O.XDEOL-  0 

2  A  OL  — «».011,ZAD0L-  0(20  OL-O.ZU  OL-O  ,2DtOL  — 1. 1*6. 

20  OL  *-• 370 

MC  0L«.0038,MAL0L  — .4B4.MA00L— 3.5,HQ  0L--6., 

MU  OL-O, M0E0L--1. 746 
B  DL*l<».4,AlLDL-0,2SPOL-.25 

VB  DL—.573,YBOOL-0,YP  DL-O.YR  OL -O, YDRDL-.212 
LDKU— .084.LB  DL--.264.LP  OL  —  .3  10.  LFSDL -.0138.  LBODL-O  , 
LR  OL-O 

NDRDL— .344, NFSDL- .00525, »«  OL « .0B6.NB0DL -0 ,NP  OL-O, 

NR  0L--.140 

LBROL-1, YBROL-l.NBRQL-l 

1D1VA-3,  10&VA*«*,S  VA-125.VS  VA  -  2  30  .  ,  ALS  V  A-0 

Cl  MAI-  -1..C1  MA2-1.C2  MA2-0 
PI  I  02-1  ■».  7 ,  T  1  I02-520.SHII32-0 
C  O  II  02*0 

&AXT&- 1.&AYT&-O.GA2TO-O.XO  T&-O.YO  TG-0,20  T&--1.5B3 
PW  VA-O.OM IVA-O.RM IVA-O 
Cl  M A3  —  1 »  AN  PU2-1 
TAbLE  .TP  01  02 .2 
0,1 

0 , 10000 
TABL  E  ,A2TTB,2 

0 ,50 

0,0 

T  A  BL  t  »  P  T  AP  U,  *• 

U, 202. 7, 220, 350 

4  •  3,  *•  •  3 , 4.  3,4.  j 

TAB..  I  ,  A  2  T  T  A2,2 
0.50 
0,0 

T  A  BL  E  ,  B2  T  T  A2  •  4 
0 ,5,5.5,50 
0  ,  0 , 0,0 
TABLE  .C2TTA2.4 
0 ,5.  3.5,  50 
0,0 ,0,0 
TABLE  ,02TT  A2,2 
0 ,50 

2700,2700 
TABLE  .A2TTA.2 
0,50 
-1,-1 

T  ABL  E  ,b2TT  A, 2 
0,50 
0,0 

T ABuE  ,C2TTA,2 
0, 50 
0,0 

TABLE,D2TTA,2 
0 ,50 
1,1 
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TABLE  ,XYZB,9 
20 .5 ,-126.2,3.7 
20 .5 , 126.2,3. 7 
-92.1,-126.2,3.7 
-92. 1,126.2,3.7 
1 31.6,0,23.2 
-128.2,0,15.9 
TABLE  , CAP, 3 
1,2.3 
0,0,0 

TABLE,  ABLTK,  2 
22,7,69.1,  1 

table,  xyztk,  16 

12  6.  989, 3.06, 0,67. 5 
122. 159,7.39,0,22.5 
109.299,0,0,0 
67.633,8,0,0 
6  9  .7  ,8,0,0 
9  1  .567 ,8,0  ,0 
26.99,7.39,0,-22.5 
22 .6 1  ,3.06,0 ,—67 .5 

table,  dsmtk,  12 

19. 2,1,. 2 

19.2.1. . 2 

19.7 . 1..  2 

23.133.1 .. 2 

23. 133,1, .2 

23.133.1 .. 2 
1  9  .2 , 1 ,  .  2 

19. 2.1. . 2 
TABLE,  IALTa,  16 
1  ,  .0266,  31  .55,  10 

1 .. 0266.31 .55. 10 
1  ,  .0  2  60  ,  39. 55,  10 

1 . . 0266. 39 .55. 10 

1 . . 0200. 39 .55. 10 
1  ,.0266, 39 .55,  10 
1  ,  .0  2  66,  39  .55,  10 
1  ,.0  2  6  6,39.55,  10 

table,  reltk,  9 

0,2,9, 100 
0,0.  0,0 
TABLE,ETAFlI2.9 
0, 16.7,18.7,1000 
0 ,0,0,0 

Table  ,pr  FR,  1 1,2 
351,291 

.0 155, 15.51 ,155. 13.310.3,965.9,519.7,620.5,775.63,892., 1086,1396 
1.9, 1.16,1.159,1.158, 1.157, 1.159, 1.19, 1.09, 1,1,1 
1 .9, 1.09,1.06, 1.07,1.027, 1,1, 1,1, 1,1 
TAbLE.ET  FR.ll, 2 
351,  291 

.C 155, 15.5 1,155. 13,310.3, 9o5 . 9, 5 1 9. 7, 620. 5 , 775.63,892 . , 1086 , 1 396 

. 01, . 15, .35, .6, .76, .8, .8, .6, .01, .01, .01 

.0  1, .05, .6, .7 ,.9, .01 , .01 , .01, .01 , .01,  .01 

PARAMETER  VALUES 

EN  FR«7.5,UA  FR-  1, TA*FR«520 

TStfl  TCM«l.  ,FIN*A  T»0.,FIN*A  SO.UNHA  E*0,F  INHA  MO 
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X  TRUl*-.01  76.MAL0L  —  .  178.MTROL*- .008,  YTRDL«~. J78.LTR0L»-.08 11, 
N  T  RO  l  *  -  .  u*<  5  6 
P  ARAME  TER  VALUES 

RE  AH  MU-.  «!»  FRUNTMU-  .2,KVCRP*2.  ,RVSATP*4.  .RVARE  A*0  ..KOUNT  *  1 

AN  F  U  =•  1 
AMASS‘22tt.R 
ANRT*  =o 

tk«o»h  tk=o 

PA  T  K  *■  l*»  .  7  ,mCUTk=0,TCUTK*-  S20 
Nt  TK«-B 

COOT  *  =  .*»  ,NSTT**1,NPTTK*10 
ML TTR*76,bSTTK*233.15 
CDlTKi.«>,C02TA*.2,  CDaTK«.  V 

BSCTx«lt>8.o,MLCTA*  10 7. S,  T AUT K».QOS, VU  TA*6. 
AMOTN*0.DNPTA*.02,fcPCTK«  X 
INITIAL  CONDITIONS 
PI  FRM-..7 

PT  T  K* lA. S  »  VT  TR* 1 10 
PC  TKMS.o.VC  TK«aO 
U  SG*100,V  SG*0,M  SG-0 
P  SG*0,a  SG“0» R  SG«0 
R0LSl,*0,  PI  TSG*0,  YAMSG=0 
X  SG«0,Y  S6*0, ALTSG«N.3 
PRINT  CONI  RQL 
L  UHE  AR  ANALYSIS 
NO  STATES 

INI  CONTROL.  PT  IKM.VT  TRM.PC  IK'l.VC  TK^l.W  S6M,6  SG«1, 

PITSG*1  ,ALTSi«l  ,P1  FR-1 
STEADY  STATE 
X1C-X 

PARAMETER  VALUES, EN  FR*S.!> 

STEADY  STATE, XIC-X 

parameter  values. en  fk*s.7s 

STEADY  STATE, XIC-X 
PARAMETER  values, EN  FR*6.0 
STEADY  STATE,  XIC-X 
PARAMETER  VALUES,  EN  PR*t>.2S 
STEADY  STATE, XIC-X 

parameter  values, en  fr*<>.» 

STEADY  STATE, XlC-X 
PARAMETER  VALUES.EN  FR-6.75 
STEADY  STATE, XIC-X 
PARAMETER  VALUES.EN  PR-7.0 
STEADY  STATE, XIC-X 
PARAMETER  VALUES.EN  FR-7.2S 
STEADY  STATE, XIC-X 
PARAMETER  VALUES.EN  PR-7. 5 
STEADY  STATE, XIC-X 
PARAMETER  VALUES,  EN  PR-7. 75 
STEADY  STATE. XIC-X 
PARAMETER  VALUES.EN  PR-8.0 
STEADY  STATE, XIC-X 
INT  CONTROL,  U  SG-l.X  SG«X 
PRINTER  PLOTS 
01  SPLAYX 
P I TSG.VS , T 1ME 
X  St, VS, TIME 
ALTS6.VS.TIME 
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U  SC, VS, TIME 
M2  CR, VS, TIME 
D1SPLAY2 
N  SG, VS, TINE 
0  SG, VS, TIME 
VTCTAL.VS.TINE 
AACCEL.VS.TIME 
L ACC  EL  , VS, TIME 
DISPLAY* 

PT  TA, VS, TINE 
VT  TK, VS, TIME 
PC  TA, VS, time 
VC  TA, VS, TINE 
PRAT  10, VS,  TIME 
0  ISPLAYA 
R17, VS, TIME 
GAPLWF.VS.TIME 
GAPLWR.vS.TINE 

gappf.vs.tine 

gapfr.vs.time 

DISPLAYS 

gapcg.vs.t  ime 
TYTTA.VS  ,T  IMe 

fxtta.vs.t  ime 

FZnA.VS.TIME 
T  2  FR.VS  .TIME 
DISPLAY* 

ALTSG.VS.X  SG 
F0  MA  E, VS, TIME 

TINC*.Q2,TMAX*1,  PRAT£*1»INT  MQDE«S 
PRINT  CONTROL  *3 

title *  a-ar pv  m/acts,  TAAEOFF  */  3  OOF  LONGITUDINAL 
PLOT  ID  *  S. J. BAUMGARTNER  ,MS  <»l -A  ?,  *S  S-5  2*0 
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MODEL  DESCRIPTION  ROCKMELL  ELASTIC  CUSHION  TAKEOFF,  FILE  RTMCE1 

ADO  PARAMfc  TERS*AMASS, K VCRP , R V SA T P  ,Rv A  RE A , FRONT  HJ  ,R£ ARMU ,KOUNT, 

KENERGY .PENERGY , T E NERGV ,PR AT  I  0, VTOT AL , REl IE  FA , AACCEL , LACCEL , 

G APLHF , GAPRMF , GAPLMR « &APRNR»GAPFF , GAPF  R, GAPCG ,CNT , T SWITCH 
OD  TAbLLS*XY2B,21 .GAP, 9 

DO  PARA Me  TERS*UM, VW, MM.RR.PP ,YY ,UM2, VM2.MM2 
OKTRAN  statements 

COMPONENT  TA2  IS  USED  TO  DEFINE  HIND  CONDITIONS  DURING 
TAKEOFF 

LOCATION  «  65  T A 2 

FORTRAN  STATEMENTS 
OM*A 2  T A 2 
VW*B2  TA2 
MW*C2  TA2 
RR'ROLSC 
PP*P  IT  SG 

yy*yamsg 

UH2  «OH*  l  COS  (PP l*COS(YY) »  ♦  VM*(COS  PP)  *S1N(  YY)  ) -MM*S1N (PP  ) 

VH2  HJM* (SIN (RR)*S1N(PP  )*COSl YY ) -COS ( HR )• S INC YY I ) 

1  ♦  YH*(SIN(RR»*S1N(PP|*SIN(YY»»C0S(RRI*C0S(YY) I 

2  ♦  MM*(SIN(RR)*C0SIPP) ) 

MM  2  *UM  •  (COS  (RR)*SIN(PP  I  *COS(  YY)*SIN(RR)*SIN(  VVH 

1  ♦  VmMCOS(RR»*SIN(  PP»*SIN(  YY)-S1N(RR)*C0S( YY)  ) 

2  ♦  MM*C0S(RR)*C0S(PP ) 

irw  v  a  «uw  2 

VM  VA*VM2 
MM  V  A*MM2 

L0CAT10N=*»6  va  1NPUIS*S& 

L  OCA  T I  ON  *-26  MAI  INPU  TS*SGIPI1*F1N),VA(AL*C2) 

FORTRAN  STATEMENTS 

FINMA2  *  VT  V A*  SIN ( FO  M A  1 • 1. 1 41 59/ 1 80. ) 

RPJ  *  .0174532* 

CALVA  *  CJSIAl  VAMRPO) 

SALVA  «  S I N ( AL  VA*RPO> 

LOCATIONS*  M  A2 

FORTRAN  STATEMENTS 
C 

C  COMPONENT  Fu  defines  the  DE  SIRED  TAKEOFF 

C  PATH  AND  COMPONENT  MA3  CALCULATES  THE  ALTITUDE 

C  ERROR  0*  THE  AIRPlANE  DURING  TAKEOFF. 

C 

LOCATION  *  59  Fj  INPUTS*SG(U«FIN> 

LOCATION  *  t>7  MA3  INPUTS*  SGI  AL  T  *C2  )  ,FU  (  FO*F  I N  I 

FORTRAN  STATEMENTS 
C  LOCATION  *  72  OC 

C  O.C.  INPUTS  *  p  SC, a  SG*R  SG,R0lSG,P1TSG,YAmSG,U  SG,V  SG,M  SG, 
C  X  S&.Y  Sw, FO  MA3,PT  TS 

C  O.C.  OUTPUTS  «  FINMA  S.FINMA  E.FINMA  R , MTRTS, BST TS 
C  FORTRAN  statements 


C 

I  F 

(05 

OC  .GT. 

258. Isl  05  OC 

*258.15 

c 

I  F 

(  05 

3C  .LT. 

228. 151  05  OC 

*  228.15 

c 

IF 

(04 

ex  .lt. 

300.1  04  OC  * 

300. 

c 

IF 

(U* 

OC  .GT. 

VOu. 1  04  OC  * 

900. 

c 

CPC 

G  * 

168*6  ♦ 

74.55  -  05  OC 

c 

C  COMPONENTS  ma  e  ,  ma  s,  ma  t,  and  ma  R  COMBINE  O.C.  OUTPUT 
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C  COMMANDS  TO  THE  CONTROL  SURFACES  MlTH  GROUND  PILOT 

C  COMMANDS.  TABLE  D2TTA  IS  USED  AS  A  SWITCH  TO  SHUT  OFF 

C  THE  OPTIMAL  CONTROLLER. 

C 

LOCATION  -  102  TA 

LOCATION  >122  HA  E  INPUTS- TA( A2 -C2 ,  D2«C l ) 

LOCATION  *  12*  HA  S  INPUTS*!  A IB2  «C2  .  D2>C  1  > 

LOCATION  «  126  MA  R  INPUT S*T  A(C2— C2,  D2-C  1 ) 

LOCATION  *  128  MA  T  1NPUTS*TA2  (  D2-C2  >  ,  TA  (02<  1  > 

LOCATION  *  S3  TB 

LOU  T10N-73.FU3,  INPUT  S«SG(  ALT -FIN) 

LOUT  ION-74,  FU4,  INPUT  S*SG  (  AL  T  *F  1 N  ) 

L  OU  T ION-7 5  ,  FU5 ,  INPUTS-SU  (  AL  T  *F  IN  ) 

LOUT  ION-76,  FU6,  INPUT S-SG (ALT -FIN ) 

L  OUT  ION-7  7,  FU7,  INPUTS-SG(  ALT-FIN) 

L0UTI0N-7  8,FU8,INPUTS*SG(ALT-FIN) 

L3UTICH-7  9.FU9,  1NPUTS-SG  ( ALT-F  IN  ) 

FORTRAN  statements 

IF  (FO  MA  E  .GT.  20.)  FO  HA  E  -  20. 

IF  (FO  MA  E  .LT.  -20.)  FO  HA  £  -  -20. 

IF  (FO  MA  T  .LT.  600.)  FO  HA  T  -  600. 

IF  (FO  MA  T  .GT.  2700.)  FO  HA  T  *  2700. 

IF  (TSWITCH  .LT.  .1)  FO  HA  T  -  0. 

TM  TG  •  FO  MA  T 
SP03L-A2  Tb 
XTROL-FO  FIN. 

MALOL-PO  FU5 
MTROL-FO  FU6 
VTRDL-FO  FU7 
LTRDL-FO  FU8 
NTROL-FU  F U9 
L  OU  T  ION  *  51  TG 

LOUT  1CN  -2  OL  INPUTS-VA.TG 

FORTRAN  STATEMENTS 


IF 

(FO 

MA 

S  .GT. 

45.  ) 

FO 

ha  s  > 

45. 

IF 

(FO 

MA 

S  .LT. 

-45. 

>  FO 

MA  S 

•  -45 

IF 

(FO 

MA 

R  .GT. 

15.) 

FO 

HA  R  * 

15. 

IF 

(FO 

MA 

R  .  L  T  . 

-15. 

)  FO 

HA  R 

-  -15 

FSPOL  ' 

•  FO 

MA  S 

RUDDL  ■ 

•  FO 

MA  R 

LOCATION-34  DL  INPUTS* VA.OL , TG 

FORTRAN  statements 

IF  (KUUNT  .EG.  1)  WRIT£(6,10)  ( RElTS ( 1 ) • I -4, 1 1 ), (DM  T S( 1 ) , I >4 , 1 9 ) , 
1  (FTAFU2U  >,  1-4,  11) 

10  FORMAT ( 8E 13. 51 
RELTS(5)«RVCRP 
RE  L  T  S ( 6) *RVSATP 
RELTS( 10)>RELTS(li) -RVAREA 
DM  TS(5)*0M  TS(7)«DN  TS  I  9  )  >  FRONT  MU 
DM  TS(11)*3M  TS  ( 13  I  -ON  TS(15)*0M  TS  (  17 )  «RE  ARMU 
DM  TS(  19)*RE  ARMU 
FTAFU2(5)-14.74RVCRP 
FTAFU2( 6)> 14.74RVSATP 
F  T  A  F  U2 ( 10)*FTAFU2(11)*RVAREA 
P2  102  -  PI  FR 
L0UT10N-174  102 

LOUT  1CM *  1 72  FR  INPUTS- TS  (  PT«P  ,  2  )  ,  I  02  ( 2*  1 ) 

FORTRAN  STATEMENTS 
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IFIALTSG.LE.  100>WTRTS*W2  FR*2. 

IF  (ALTS-.GT.  100)WTRTS*0 
L  OCA  T  l  ON  *  l  «»2  TS  INPUT S=SG,FR( T.2-TTR) 

location  *  it»o  pu;  inpuis=ts(pt*fin ) 

FORTRAN  ST  AT  EMEN  1  S 

RELIEFA  a  FO  FU2 

PRAT  13=( PC  TS-PA  I S  l/l PI  TS-PA  IS) 

F  X  IS  3  *  C 
FYIS3  *  0 
FZ1S3  *  0 
TXIS3  *  0 
TYIS3  =  0 
TZ  IS  3  »  0 
L  OCA  T  I  ON  6  S3 

1NPUTS-T  SI FXT=FX,2.FYT*FYf2,PZT*FZ,2,TXT*TX,2,TYT*IY,2,TZT*TZ,2> 

I NPUTS*Dl( 2*3) ,31(2*3) 

FORTRAN  STATEMENTS 

UD  SG*FX**S3/ANA  SS-  ( 0  S**W  SG-R  SG*V  SG)*.OI7RS- 

l  32.2*SIN(PITS&*.017hS) 

VO  SG*  F  Y<»S  3/ AM  A  SS- (  R  SG*U  SG-P  SG*W  SG >*.01743* 

1  32.2*CQS(P1TSG*.017<,!>)*SIN(  ROL  SG*  .0  1  7*»t> ) 

WO  SG*FZ4S3/AMA SS-( P  SG* V  SG-0  SG*U  SGI*. 01743* 

1  32.2*CUS(PITSG*.017h3 >*COS(ROLSG*.01 743 ) 

LOCA  T  ION  *  1 0  So  INPUTS  =  S3(  TX,4*TX,  TY,«**TV,TZ.4*TZ  ) 

fortran  statements 

KENFRGY*.3*AMASS*( U  SG*U  sg*v  sg*v  sg*m  sg*m  SG) 

1  ♦ • 5 • (  i  XX  SG*P  SG*P  So*IYYSG*C  SG*0  SG*1ZZSG*R  SG*R  SG 

2  ♦  IXZSG*P  SG*R  SGI 

PENEk&v*  (  PT  TS-PA  T  S I  •  VT  IS*l-*4.  ♦  (PC  TS-PA  TS)*VC  TS*144. 
1  ♦  AMASS*32.2*ALT  SG 

TENER&Y*  KENERGY*PE NEK&Y 
K3JNT=K0DNT*  1 

AACC  EL*  Suk  T  1  PD  SG*  P  0  SG*30  SG*GD  SG*RD  SG*KU  SG  ) 

LACCEL  =  (SwKT(UD  So*JO  Sw*VD  SG*VD  SG* mO  SG*»D  SGD/32.2 
VTOTAl*SGRT(U  sg*u  SG*V  SG*V  SG*W  SG*M  S*.) 

IP ( VTOT AL.LT.230.AND.AL  TSG.LT.10)£LEUL*0 
IF ( VTOTAL.Gt .230.AND.AL  T SG.  L T  .  1  o  )  E  LE  OL*-t> 

IPUiTSG.GE.  10)ELE0L*F0  FU3 
CNT *  0. 

20  CNT  *CNT ♦  1 . 

I*CNT*.00i 

IF  (I  .&T.1)  GA P ( 1*21  *  AL1SG*12.  *W2  TR 
J1  TR*XYZ8  (3*1  ♦  1 1 
VI  T  R*XY  Z3 ( 3* I *2  ) 

MI  TR*XYZB ( 3*1*3) 

ROLTR-ROLSG 

PITTR-PITS& 

YAlfT  R* Y  AWSG 
LOCATION  *  110  TR 
FORTRAN  statements 

IF  (CNT  .LT.  6.)  GC  TG  20 
GAP( V)»ALTSG*12.*m2  TR 
UAPLW*  -GAP (4  ) 

GAPRWF>GAP(S) 

&APlMR*GAP<6  ) 

GAPRMR  *&AP  (  7  ) 

GAPFF  “GAP ( 8 ) 

GAPF R  *GAP(9) 
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